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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image delivery system for projecting two or more optical images which have the 
image information for color display, where juxtaposition color mixture is formed, Have the 2nd page 
which counters, and when the optical property of the field of another side of these two sides changes 
with these two or more optical images on which it was projected in one field of these two sides from 
this image delivery system, the image information for this color display is written in. The image 
display device equipped with the direct viewing type screen which performs color display by reading 
the image information for this written-in color display using the periphery light from the field of this 
another side. 

[Claim 2] The image display device according to claim 1 with which said image delivery system was 
equipped with one liquid crystal panel or the Braun tube in which color display is possible. 
[Claim 3] Said two or more optical images are the image display devices according to claim 1 with 
which the primary color component required for color display was supported, respectively, and said 
screen possesses the color filter corresponding to a primary color component required for this color 
display. 

[Claim 4] The image delivery system for projecting two or more optical images which have the 
image information for color display, where multiplex color mixture is formed, It has a filter for 
separating into each optical image these two or more optical images on which it was projected in one 
field of these two sides and that were formed into multiplex color mixture from the 2nd page which 
counters, and this image delivery system. When the optical property of the field of another side of 
these two sides changes with these two or more optical images separated, respectively, the image 
information for this color display is written in. The image display device equipped with the direct 
viewing type screen which performs color display by reading the image information for this written- 
in color display using the periphery light from the field of this another side. 

[Claim 5] The image display device according to claim 4 with which said image delivery system was 
equipped with two or more liquid crystal panel or two or more Braun tubes with which foreground 
colors differ mutually. 

[Claim 6] Said two or more optical images are the image display devices according to claim 4 with 
which the primary color component required for color display was supported, respectively, and said 
screen possesses further the color filter corresponding to a primary color component required for this 
color display. 

[Claim 7] The image delivery system for projecting the optical image which has a laser beam 
generating means for generating a laser beam, and has image information by scanning sequentially 
the laser beam which this laser beam generating means generated, Have the 2nd page which 
counters, and when the optical property of the field of another side of these two sides changes with 
these optical images on which it was projected in one field of these two sides from this image 
delivery system, this image information is written in. The image display device equipped with the 
direct viewing type screen which displays by reading this written-in image information using the 
periphery light from the field of this another side, 

[Claim 8] The image display device according to claim 7 said whose laser beam generating means is 
semiconductor laser. 

[Claim 9] The image display device according to claim 7 with which said screen possesses the color 
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filter corresponding to a primary color component required for color display. 
[Claim 10] Said two or more optical images are image display devices given in claims 1, 4, or 7 
which are the components to which the primary color component required for color display is 
supported at each, and said screen has become from the laminated structure more than two-layer, the 
color from which each layer differed is displayed, and the brightness may be changed. 
[Claim 11] The electrical-potential-difference impression means for impressing an electrical 
potential difference between one pair of substrates with which said screen counters, and this 
substrate, The photoconductive layer from which it is arranged between the substrates of this 1 pair, 
and an impedance changes according to the luminous intensity which carries out incidence, this — 
the liquid crystal layer arranged to this photoconductive layer between one pair of substrates at the 
field side of said another side — this — the image display device according to claim 1 , 4, or 7 which 
has the reflecting layer arranged to this liquid crystal layer between one pair of substrates at one 
[ said ] field side. 

[Claim 1 2] The electrical-potential-difference impression means for impressing an electrical 
potential difference between one pair of substrates with which said screen counters, and this 
substrate, The light absorption film from which it is arranged between the substrates of this 1 pair, 
and temperature changes according to the luminous intensity which carries out incidence, this — the 
liquid crystal layer arranged to this light absorption film between one pair of substrates at the field 
side of said another side — this — the image display device according to claim 1, 4, or 7 which has 
the reflecting layer arranged to this liquid crystal layer between one pair of substrates at one [ said ] 
field side. 

[Claim 13] The image display device according to claim 1, 4, or 7 which is the configuration in 
which said screen reads said written-in image information using reflection or dispersion of periphery 
light. 

[Claim 14] One pair of substrates with which said screen counters, and a means to divide between 
these substrates into two or more layers, The electrical-potential-difference impression means for 
impressing an electrical potential difference to these each of two or more layers, and the 
photoconductive layer from which an impedance changes according to the luminous intensity which 
carries out incidence, An image display device given in claims 1 and 4 which have the component to 
which it is arranged to this photoconductive layer of two or more of these layers in the field of said 
another side, a respectively different color is displayed, and the lightness may be changed, or the 7th 
term. 

[Claim 15] One pair of substrates with which said screen counters, and a means to divide between 
these substrates into two or more layers, The photoconductive layer from which it is arranged at the 
electrical-potential-difference impression means for impressing an electrical potential difference to 
these each of two or more layers, and these two or more layers, and has sensibility in the light of a 
respectively different specific wavelength range, and an impedance changes according to the 
luminous intensity which carries out incidence, An image display device given in claims 1 , 4, or 7 
which have the component to which a color which is respectively different in the field of said 
another side to this photoconductive layer of two or more of these layers is displayed, and the 
lightness may be changed. 

[Claim 1 6] One pair of substrates with which said screen counters, and a means to divide between 
these substrates into two or more layers, The electrical-potential-difference impression means for 
impressing an electrical potential difference to these each of two or more layers, and the 
photoconductive layer from which an impedance changes according to the luminous intensity which 
it is arranged for every pixel, is smaller than one pixel in these two or more layers enough, and 
carries out incidence to them, An image display device given in claims 1 , 4, or 7 which have the 
component to which a color which is respectively different in the field of said another side to this 
photoconductive layer of two or more of these layers is displayed, and the lightness may be changed. 

[Claim 17] An image display device given in claims 14, 15, or 16 whose components to which said 
respectively different color is displayed and the lightness may be changed are guest host mold liquid 
crystal devices. 

[Claim 18] An image display device given in claims 14, 15, or 16 which display said respectively 
different color and have the layer by which the laminating of the liquid crystal to which the 
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component to which the lightness may be changed can change the reflection factor of a specific color 
according to the multiple echo effectiveness, and the macromolecule was carried out to multiplex. 
[Claim 19] An image display device given in claims 14, 15, or 16 whose components to which said 
respectively different color is displayed and the lightness may be changed are components to which a 
specific reflection factor can be changed according to the wavelength selection nature reflection 
effect of cholesteric liquid crystal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image display device of the direct viewing type 

which can be used for AV (ODI Ovidiu Al) device, OA (office automation) device, etc. 

[0002] 

[Description of the Prior Art] As for the indicating equipment, large-scale large capacity-ization is 
increasingly demanded with the spread near at hand with a full-scale high definition television 
(HDTV). Specifically, increasing the number of pixels from 400x600 pieces to 1000x1000 or more 
pieces and enlarging the size of the display screen from 40 or more molds from 20 molds are called 
for with high-resolution-izing of an image. 

[0003] In order to realize such a large-sized indicating equipment by home use, on television of the 
direct viewing type using the conventional Braun tube (CRT), there is a problem in respect of 
weight, the volume, and power consumption, and development of the indicating equipment which 
replaces this is desired. 

[0004] As a common indicating equipment (display), there are a liquid crystal display (LCD) of the 
direct viewing type which used spontaneous light type displays, such as a plasma display panel 
(PDP), and back light other than CRT, a projection mold display, etc. Active researches and 
developments are furthered so that the above-mentioned demand may be filled with these every 
direction. 

[0005] The current commercialization of the projection mold indicating equipment (projector) which 
realizes a big screen display by carrying out expansion projection of the image displayed on the 
basis, CRT, or the liquid crystal panel of such the situation is carried out. 

[0006] the indicating equipment of the tooth-back projection mold (rear projector) using the liquid 
crystal panel as an example of such a projection mold indicating equipment — reference "display [ ] - 

- and it is indicated by imaging Vol.1, No. 1, and p.25(1992)." This display is explained referring 

to drawing 1 5 and drawing 16 . 

[0007] The optical system chart of the display of a tooth-back projection mold is shown in drawing 
15 . This display is equipped with the light source (lamp) 101, a cold mirror 102, the incident light 
study system 110, and the projection lens 103 as a main component part. The incident light study 
system 1 1 0 contains the dichroic mirror 111 for spectrum separation / composition, a condensing 
lens 1 12, and the liquid crystal panel 1 13 for three primary colors (RGB). In addition to these main 
component parts, a display is equipped with the screen 106 of two projection mirrors 104 and 105 
and a transparency mold. 

[0008] In the indicating equipment of such a configuration, using the light beam from the light 
source 101, an image is formed by the incident light study system 110, and it is projected on the 
image by the screen 106 through the projection mirrors 104 and 105 with a projector lens 103. In 
addition, in order to raise the brightness of a display image, it is necessary for a screen 106 to use 
what combined the Fresnel lens plate and the lenticular plate. 

[0009] Arrangement of these component parts in the interior of a display is shown in drawin g 16 . 
The light source 101 which is the principal part, the incident light study system 110, and projection 
lens 103 grade are arranged every (horizontal) width at the pars basilaris ossis occipitalis of a 
display. After outgoing radiation of the light beam which passed through the incident light study 
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system 1 10 is carried out to a longitudinal direction from the projection lens 103 and it is bent by 90 
degrees by the 1st projection mirror 104, it goes to the tooth back of equipment. It is reflected by the 
2nd projection mirror 105 and, thereby, an image projects on a screen 106 the light beam which went 
to the tooth back. This configuration has realized thin-shape-izing of equipment, and lightweight- 
ization. 

[0010] moreover — as the indicating equipment of a front projection mold (front projector) — 

reference "display [ ] — and there are some which are indicated by imaging Vol.1, No.l , p.47 

(1992)", "Optical Engineering, Vol.31, No.l 1, p.2300" (1992), etc. 
[0011] 

[Problem(s) to be Solved by the Invention] The display of the tooth-back projection mold using such 
CRT or a liquid crystal panel is holding the following troubles. 

[0012] (1) high — brightness CRT for projection — or — high — since it is necessary to use the 
brightness liquid crystal panel for projection (namely, — high — the brightness lamp for projection), 
power consumption becomes large more than with 150W. 

[0013] (2) Under the effect of the condensing property of the Fresnel lens plate and lenticular plate 
which are used for the screen, the fall of resolution and a limit of a display angle of visibility arise. 
[0014] (3) Although there is the approach of attaching a diffusion plate moderate as a means which 
extends a display angle of visibility to a screen, cause the fall of display contrast, and the fall of 
brightness (gain of a screen) in this case. 

[0015] A display of a low power is desired more today when the tendency of environmental 
protection is increasing about (1) in this. For example, according to the power-saving encouragement 
measure "the Energy Star program" of the U.S. Environmental Protection Agency, the power 
consumption not more than 30W is demanded. (2) And (3) is a problem in connection with the 
display grace of an image, and in order to express the high definition which is full of the presence of 
HDTV, it is the indispensable engine performance. 

[0016] moreover , at a conventional indicating equipment call the display of LCD not only using the 
indicating equipment of a tooth back projection mold but spontaneous light type displays , such as 
CRT and PDP , and a back light , and a front projection mold , it be necessary to raise the brightness 
of an indicating equipment so that it may not be lose , since the brightness ( contrast ) of the display 
light to ambient light fall in an environment in which an external illumination light carry out 
incidence to an environment or the screen bright in a perimeter , and it be force the increment in 
power consumption . 

[0017] This invention is made in order to solve the above-mentioned technical problem, and it aims 

at offering the image display device which is a low power and realizes high definition. 

[0018] 

[Means for Solving the Problem] The image delivery system for projecting, where two or more 
optical images which have the image information for color display are formed into juxtaposition 
color mixture by the image display device of this invention, Have the 2nd page which counters, and 
when the optical property of the field of another side of these two sides changes with these two or 
more optical images on which it was projected in one field of these two sides from this image 
delivery system, the image information for this color display is written in. By reading the image 
information for this written-in color display using the periphery light from the field of this another 
side, it has the direct viewing type screen which performs color display, and the above-mentioned 
purpose is attained by that. 

[0019] Said image delivery system may be equipped with one liquid crystal panel or the Braun tube 
in which color display is possible. 

[0020] When said two or more optical images correspond to a primary color component required for 
color display, respectively, you may make it said screen possess the color filter corresponding to a 
primary color component required for this color display. 

[0021] Moreover, the image delivery system for projecting, where two or more optical images which 
have the image information for color display are formed into multiplex color mixture by the image 
display device of this invention, It has a filter for separating into each optical image these two or 
more optical images on which it was projected in one field of these two sides and that were formed 
into multiplex color mixture from the 2nd page which counters, and this image delivery system. 
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When the optical property of the field of another side of these two sides changes with these two or 
more optical images separated, respectively, the image information for this color display is written 
in. By reading the image information for this written-in color display using the periphery light from 
the field of this another side, it has the direct viewing type screen which performs color display, and 
the above-mentioned purpose is attained by that. 

[0022] Said image delivery system may be equipped with two or more liquid crystal panel or two or 
more Braun tubes with which foreground colors differ mutually. 

[0023] When it corresponds to a primary color component required for color display, respectively, 
you may make it said two or more optical images possess further the color filter corresponding to the 
primary color component which said screen needs for this color display. 

[0024] Moreover, it has a laser beam generating means for the image display device of this invention 
to generate a laser beam. The image delivery system for projecting the optical image which has 
image information by scanning sequentially the laser beam which this laser beam generating means 
generated, Have the 2nd page which counters, and when the optical property of the field of another 
side of these two sides changes with these optical images on which it was projected in one field of 
these two sides from this image delivery system, this image information is written in. It has the direct 
viewing type screen which displays by reading this written-in image information using the periphery 
light from the field of this another side, and the above-mentioned purpose is attained by that. 
[0025] Said laser beam generating means may be semiconductor laser. 

[0026] Said screen may possess the color filter corresponding to a primary color component required 
for color display. 

[0027] Said two or more optical images may be the components to which the primary color 
component required for color display is supported at each, and said screen has become from the 
laminated structure more than two-layer, the color from which each layer differed is displayed, and 
the brightness may be changed. 

[0028] The electrical -potential-difference impression means for impressing an electrical potential 
difference between one pair of substrates which counter said screen, and this substrate, The 
photoconductive layer from which it is arranged between the substrates of this 1 pair, and an 
impedance changes according to the luminous intensity which carries out incidence, this — the liquid 
crystal layer arranged to this photoconductive layer between one pair of substrates at the field side of 
said another side ~ this — it is good also as a configuration which has the reflecting layer arranged to 
this liquid crystal layer between one pair of substrates at one [ said ] field side. 
[0029] The electrical-potential-difference impression means for impressing an electrical potential 
difference between one pair of substrates which counter said screen, and this substrate, this — the 
light absorption film from which it is arranged among one pair of substrates, and temperature 
changes according to the luminous intensity which carries out incidence — this - the liquid crystal 
layer arranged to this light absorption film between one pair of substrates at the field side of said 
another side - this — it is good also as a configuration which has the reflecting layer arranged to this 
liquid crystal layer between one pair of substrates at one [ said ] field side. 

[0030] It is good also as a configuration said whose screen reads said written-in image information 
using reflection or dispersion of periphery light. 

[003 1 ] One pair of substrates with which said screen counters, and a means to divide between these 
substrates into two or more layers, The electrical-potential-difference impression means for 
impressing an electrical potential difference to these each of two or more layers, and the 
photoconductive layer from which an impedance changes according to the luminous intensity which 
carries out incidence, It is good also as a configuration which has the component to which it is 
arranged to this photoconductive layer of two or more of these layers in the field of said another side, 
a respectively different color is displayed, and the lightness may be changed. 

[0032] One pair of substrates with which said screen counters, and a means to divide between these 
substrates into two or more layers, The photoconductive layer from which it is arranged at the 
electrical-potential-difference impression means for impressing an electrical potential difference to 
these each of two or more layers, and these two or more layers, and has sensibility in the light of a 
respectively different specific wavelength range, and an impedance changes according to the 
luminous intensity which carries out incidence, It is good also as a configuration which has the 
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component to which a color which is respectively different in the field of said another side to this 
photoconductive layer of two or more of these layers is displayed, and the lightness may be changed. 

[0033] One pair of substrates with which said screen counters, and a means to divide between these 
substrates into two or more layers, The electrical-potential-difference impression means for 
impressing an electrical potential difference to these each of two or more layers, and the 
photoconductive layer from which an impedance changes according to the luminous intensity which 
it is arranged for every pixel, is smaller than one pixel in these two or more layers enough, and 
carries out incidence to them, It is good also as a configuration which has the component to which a 
color which is respectively different in the field of said another side to this photoconductive layer of 
two or more of these layers is displayed, and the lightness may be changed. 

[0034] The component to which said respectively different color is displayed and the lightness may 
be changed may be a guest host mold liquid crystal device or a component to which a specific 
reflection factor can be changed according to the wavelength selection nature reflection effect of 
cholesteric liquid crystal. 

[0035] It is good also as a configuration which has the layer by which the laminating of the liquid 
crystal to which the component to which said respectively different color is displayed and the 
lightness may be changed can change the reflection factor of a specific color according to the 
multiple echo effectiveness, and the macromolecule was carried out to multiplex. 
[0036] 

[Function] The image display device of this invention changes the optical property of a display 
medium corresponding to the optical image on which it was projected from the image delivery 
system, namely, has the screen (an active screen is called below) equipped with the function (an 
active function is called below) which controls molecular arrangement by the light and the heat of an 
optical image, for this reason — CRT for projection and the liquid crystal panel for projection on the 
tooth back of a screen — high — a brightness thing requires — not having — low — also by the 
brightness thing, images enough on a screen can be formed and a low power can be realized. 
Moreover, also by dot-order-degree-scanning the beam of semiconductor laser instead of CRT for 
projection, or a liquid crystal panel, an image can be formed on a screen and a low power (less than 
[ 30W ]) can be further realized in this case. 

[0037] Moreover, since the active screen of the reflective mold which performs image display using 
reflection of periphery light (a fluorescent light and natural light) is used unlike the image display 
using the transmitted light of a screen, deterioration of the image quality resulting from a lenticular 
plate and a diffusion plate which were seen with the indicating equipment of the conventional tooth- 
back projection mold is lost. 

[0038] Moreover, in the image processing system of this invention, the screen has the composition 
which carries out the laminating of two-layer at least that light and darkness are controllable, about 
specific wavelength, and since it indicates by full color in one picture element, it is not necessary to 
carry out a surface-integral rate, therefore — very ~ Takaaki ~ a degree display is realizable. 
[0039] 

[Example] The example of this invention is explained below. 

[0040] (Example 1) The whole image-display-device block diagram of the tooth-back projection 
mold which is the example 1 of this invention is shown in drawing 1 . The configuration of the 
display of this example is explained with reference to drawing 1 . 

[0041] The indicating equipment of this example as well as the conventional tooth-back projection 
mold indicating equipment shown in drawing 16 is equipped with the light source 1 which emits the 
light beam for image formation, the incident light study system 2 which is the image delivery system 
of image information, the projection lens 3, and the screen 4 which is an image display side as a 
main component part. A low brightness lamp is used for the light source 1 of this example. The thing 
of the same configuration as the conventional CRT for projection or the liquid crystal panel for 
projection can be used for the incident light study system 2. This display is equipped with the 
projection mirrors 5 and 6 for projecting further the image by which outgoing radiation was carried 
out from the projection lens 3 on a screen 4. 

[0042] The sectional view of the screen 4 which is the main component part of the display of this 
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example is shown in drawing 2 . The basic configuration of a screen 4 is explained referring to 
drawing 2 . 

[0043] This screen 4 has the transparence electric conduction film 43 by which the laminating was 
carried out to order from the substrate 41 side, a photoconductive layer 44, a reflecting layer 45, the 
liquid crystal layer 46, and the transparence electric conduction film 47 between the transparence 
substrates 41 and 42 of a pair, and both the substrates 41 and 42. AC power supply 48 is connected 
among the transparence electric conduction film 43 and 47, and alternating voltage is impressed 
among both the transparence electric conduction film 43 and 47. 

[0044] Actuation of the image display in the screen 4 which has such a configuration is explained. 
This screen 4 has the space light modulation function to change a lightwave signal into an electrical 
signal by the photoconductive layer 44, and to change an electrical signal into a lightwave signal 
again in the liquid crystal layer 46, and operates like a reflective mold light valve. In this example, 
the screen 4 of this method is called the active screen of a mold write-in [ optical ]. 
[0045] This actuation is further explained to a detail. Incidence of the write-in light 7 is carried out to 
a screen 4 from a substrate 41 side. The write-in light 7 has image information as a pattern of optical 
reinforcement. If image information is given to a photoconductive layer 44 as a write-in light 7, the 
impedance of a photoconductive layer 44 will change according to optical reinforcement. According 
to change of the impedance of this photoconductive layer 44, the electrical potential difference 
impressed to the liquid crystal layer 46 changes. In the liquid crystal layer 46, the orientation 
condition of a liquid crystal molecule changes according to the applied voltage. That is, the degree of 
the modulation which the light which passes the liquid crystal layer 46 receives changes. On the 
other hand, from a substrate 42 side, incidence of the read-out light 8 for reading an image from a 
screen 4 is carried out. After [ which carried out incidence ] it reads and light 8 passes the liquid 
crystal layer 46, it is reflected by the reflecting layer 45, and after passing the liquid crystal layer 46 
again, it is outputted from a substrate 42 side. It reads in the meantime, and light 8 is written in in the 
liquid crystal layer 46, and receives the modulation of the image information corresponding to light 
7. 

[0046] Next, the ingredient used for each class which constitutes this screen 4, and its manufacture 
approach are explained. 

[0047] The oxide (ITO) of tin oxide (Sn02), and an indium and tin, a zinc oxide (ZnO), etc. can be 
used for the transparence electric conduction film 43 and 47. In this example, the ITO film formed 
by the spatter is used as transparence electric conduction film 43 and 47. The inorganic material and 
organic material from which conductivity changes with light absorption efficiently can be used for a 
photoconductive layer 44. For example, IV group semi-conductors, such as silicon (Si), carbon (C), 
and germanium (germanium), and a selenium (Se), a cadmium sulfide (CdS), a polyvinyl carbazole 
(PVK), etc. can be used. However, when the size of a screen 4 is 40 mold extent, an amorphous 
material and an organic sensitive material (OPC) are suitable from the constraint in respect of 
manufacture. In this example, the hydrogenation amorphous silicon (a-Si:H) formed by the plasma- 
CVD method as a photoconductive layer 44 is used. The light of a visible region is efficiently 
reflected in a reflecting layer 45, and the electric insulation over the direction of a field is required of 
it. For this reason, it is necessary to use the dielectric mirror using interference by the laminating of a 
dielectric, or the mirror which carried out patterning of the metal membrane to two or more island 
shape. In this example, the mirror obtained by carrying out patterning of the aluminum (aluminum) 
film formed by the spatter as a reflecting layer 45 to two or more island shape of about 100- 
micrometer vertical angle is used. In addition, patterning can be performed using resist printing. The 
liquid crystal ingredient of various display modes can be used for the liquid crystal layer 46. In this 
example, the guest host liquid crystal which used dichroic coloring matter as a liquid crystal layer 46 
is used. 

[0048] Moreover, in order to read with the write-in light 7 and to carry out full separation of the light 
8 spatially, the light-shielding film which consists of a cadmium telluride (CdTe) or hydrogenation 
amorphous silicon germanium (a-SiGe:H) may be prepared between a photoconductive layer 44 and 
a reflecting layer 45. The display principle in the image display device using the screen 4 which has 
such an active function is explained. 

[0049] Drawing 3 is drawing showing the display principle of such a display typically. The image 
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information which was shown in drawing 2 and on which it writes and is projected from the incident 
light study system 2 as a light 7 is used. It is reflected by the projection mirrors 5 and 6, and 
expansion projection of the image information on which it was projected from the incident light 
study system 2 is carried out in the field by the side of the writing of a screen 4 (the inside of 
drawing right lateral of a screen 4). As the screen 4 which received image information was 
mentioned above, active actuation is performed, and the molecular orientation condition of the liquid 
crystal layer 46 changes according to the optical reinforcement of the image information. If 
reflective direct viewing type mode is adopted as a display mode of the liquid crystal layer 46, 
periphery light, such as indoor light and the natural light, can be read, it can use as a light 8, and the 
image according to the write-in light 7 can be displayed. 

[0050] The write-in light 7 does not need that it is high brightness like before. The reason is 
explained. The electrical potential difference VL impressed to the liquid crystal layer 46 of a screen 
4 can approximate [ the applied voltage of AC power supply 48 ] the impedance of ZP and the liquid 
crystal layer 46 for the impedance of V and a photoconductive layer 44 to ZL, then a degree type. 
[0051] 

VL=VxZL/(ZL+ZP) (formula 1) 

When threshold voltage of molecular orientation change of the liquid crystal layer 46 was set to 
VLth, light is not irradiated by VLon and the photoconductive layer 44 in the electrical potential 
difference impressed to the liquid crystal layer 46 when light is irradiated by the photoconductive 
layer 44 and the electrical potential difference impressed to the liquid crystal layer 46 is set to VLoff, 
if only it fills VLon<VLth<VLoff or VLon>VLth>VLoff, active actuation of the screen 4 is carried 
out. therefore — low — brightness CRT for projection — or — low — it becomes possible to use the 
brightness liquid crystal panel for projection (namely, — low — the brightness lamp for projection). 
[0052] Consequently, although it is dependent also on the thickness of the display mode used for the 
liquid crystal layer 46, and the liquid crystal layer 46, an image can be displayed on a screen 4 by 
about [ 30-100W ] power consumption, and low-power-ization can be attained compared with the 
conventional tooth-back projection mold display. Moreover, the life can also be prolonged to 
coincidence by lowering the brightness of CRT for projection, and the lamp for projection, and the 
effectiveness of the improvement in dependability can also be acquired. 

[0053] Thus, it is the description that the image display device of this invention displays using the 
reflected light of periphery light. What is necessary is for periphery light to be the interior of a room, 
such as a fluorescent lamp, and the natural light, and just to specifically have the brightness of about 
200 luxs. therefore, the conventional tooth-back projection mold display — like — high — brightness 
CRT for projection — or — high — there is no need of using the brightness liquid crystal panel for 
projection (high — the brightness lamp for projection). The incident light study system 2 used with 
the image display device of this invention is because it is prepared only for the purpose which only 
carries out active actuation of the screen 4. 

[0054] Moreover, since the image displayed on a screen 4 is the liquid crystal display in reflective 
direct viewing type mode, deterioration of the image quality resulting from the lenticular plate and 
diffusion plate which pose a problem in the conventional tooth-back projection mold indicating 
equipment and which constitute a screen is not seen. An observer can get a natural image also under 
a still brighter environment. 

[0055] (Example 2) The image display device of this invention shown in the example 1 showed the 
thing of a configuration of having used CRT for projection or the liquid crystal panel for projection 
to the incident light study system 2. An example 2 explains the image display device which used 
laser for the incident light study system 2. 

[0056] The point sequential-scanning optical structure-of-a-system Fig. of laser is shown in drawin g 
4 . This point sequential-scanning optical system is equipped with laser 13, a modulator 14, the 
vertical-scanning mirror 15, the horizontal scanning mirror 16, and a projector lens 17 so that it may 
illustrate. In consideration of a system-wide miniaturization, semiconductor laser (oscillation 
wavelength of 680nm) is used for laser 13. An acoustooptics (AO) component is used for a 
modulator 14, and an incidence laser beam is modulated as luminous-intensity change corresponding 
to image information. A galvanomirror is used for the vertical-scanning mirror 15, and a polyhedron 
(polygon) mirror is used for the horizontal scanning mirror 16. In addition, when high-speed light 
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scanning is required, it is also possible to newly prepare AO component instead of each scan mirrors 
15 and 16, and to perform light scanning using the deviation modulation function of AO component. 
[0057] Actuation of the point sequential-scanning optical system of such a configuration is 
explained. Incidence of the beam of light emitted from laser 13 is carried out to a modulator 14. The 
beam of light by which incidence was carried out receives the modulation according to image 
information with a modulator 14. The modulated beam of light is sequentially scanned by the point 
which is equivalent to each pixel of image information by the vertical-scanning mirror 1 5 and the 
horizontal scanning mirror 16. Thereby, the modulated beam of light is projected by the screen 20 
which writes in through a projector lens 17 and is later mentioned as a laser beam 18. 
[0058] The sectional view of the screen 20 used for drawing 5 by this example is shown. The basic 
configuration of a screen 20 is explained referring to drawing 5 . 

[0059] This screen 20 has the transparence electric conduction film 23 by which the laminating was 
carried out to order from the substrate 21 side, the light absorption film 24, a reflecting layer 25, the 
liquid crystal layer 26, and the transparence electric conduction film 27 between the transparence 
substrates 21 and 22 of a pair, and both the substrates 21 and 22. AC power supply 28 is connected 
among the transparence electric conduction film 23 and 27, and alternating voltage is impressed 
among both the transparence electric conduction film 23 and 27. 

[0060] Actuation of the image display in the screen 20 which has such a configuration is explained. 
This screen 20 has the space light modulation function to change a lightwave signal into heat by the 
light absorption film 24, and to change heat into a lightwave signal again in the liquid crystal layer 
26, and operates like a reflective mold light valve. In this example, the screen 20 of this method is 
called the active screen of a heat write-in mold. 

[0061] This actuation is further explained to a detail. Incidence of the write-in laser beam 18 is 
carried out to a screen 20 from a substrate 21 side. The write-in laser beam 1 8 has image information 
as a pattern of optical reinforcement. If image information is given to the light absorption film 24 as 
a write-in laser beam 1 8, the temperature of the light absorption film 24 will change according to 
optical reinforcement. According to the temperature change of this light absorption film 24, the 
temperature of the liquid crystal layer 26 changes according to it. In the liquid crystal layer 26, phase 
transition arises according to the temperature change. That is, the degree of the modulation which the 
light which passes the liquid crystal layer 26 receives changes. On the other hand, from a substrate 
22 side, incidence of the read-out light 19 for reading an image from a screen 20 is carried out. After 
[ which carried out incidence ] it reads and light 19 passes the liquid crystal layer 26, it is reflected 
by the reflecting layer 25, and after passing the liquid crystal layer 26 again, it is outputted from a 
substrate 22 side. It reads in the meantime, and light 19 is written in in the liquid crystal layer 26, 
and receives the modulation of the image information corresponding to a laser beam 18. Next, the 
ingredient used for each class which constitutes this screen 20, and its manufacture approach are 
explained. 

[0062] The oxide (ITO) of tin oxide (Sn02), and an indium and tin, a zinc oxide (ZnO), etc. can be 
used for the transparence electric conduction film 23 and 27. The ingredient from which temperature 
changes with light absorption efficiently, i.e., an absorption coefficient, needs to use 1 or more 
[ 104cm - ] and a large ingredient for the light absorption film 24. For example, a hydrogenation 
amorphous silicon (a-Si:H) and a cadmium telluride (CdTe) can be used. In this example, an 
absorption coefficient writes in and abbreviation 105cm-l and large CdTe are used in the wavelength 
(680nm) field of a laser beam 1 8. a reflecting layer 25 — the light of a visible region — efficient — 
reflecting — in addition — and since it is necessary to transmit the heat of the light absorption film 24 
to the liquid crystal layer 26 efficiently to field inboard, without making it spread, the very thin 
aluminum (aluminum) film of about 0.5-micrometer thickness is used. The liquid crystal ingredient 
of the phase transition mold display mode to which a phase change happens with the heat by the 
write-in laser beam 18 is used for the liquid crystal layer 26. The phase change of this liquid crystal 
is carried out to the smectic phase (S phase) nematic phase (N phase) -> liquid phase (I phase) at 
temperature, and after raising the temperature of liquid crystal, a dispersion nucleus is formed in the 
process cooled by the S phase. For this reason, a display becomes possible with the heat of the write- 
in laser beam 18. 

[0063] Moreover, it can also display by writing in changing the liquid crystal layer 26 into a 
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dispersion condition first, and applying an electrical potential difference then with current heating 
using AC power supply 28, and irradiating a laser beam 18. 

[0064] the dot order of the laser shown in drawing 4 mentioned above — the image display device of 
an example 2 is constituted by transposing to the incident light study system 2 and screen 4 of an 
image display device which showed the screen 20 shown in a scan [ degree ] optical system and 
drawing 5 to drawing 1 of an example 1, respectively. 

[0065] image information — responding — the dot order of laser — it was projected from the scan 
[ degree ] optical system — it writes in, and it is reflected by the projection mirror and a laser beam 
1 8 is irradiated by the field by the side of the writing of a screen 20 (right lateral of the screen 20 of 
drawing 5 ). The screen 20 which received the write-in laser beam 1 8 performs active actuation, as 
mentioned above, and the molecular orientation condition of the liquid crystal layer 26 carries out 
phase transition according to the optical reinforcement of the image information. Since the display 
mode of the liquid crystal layer 26 is the reflective direct viewing type mode in which phase 
transition was used, periphery light, such as indoor light and the natural light, can read it, it can act 
as a light 19, and can display the image according to the write-in laser beam 18. 
[0066] It is the description as above-mentioned that the image display device of this invention 
displays using the reflected light of periphery light, therefore, the conventional tooth-back projection 
mold display — like — high — brightness CRT for projection — or - high — there is no need of using 
the brightness liquid crystal panel for projection (high — the brightness lamp for projection). 
Moreover, the number of the semiconductor laser (oscillation wavelength of 680nm) used for a point 
sequential-scanning optical system is one fundamentally. Although two or more semiconductor laser 
may be used together and one screen may be constituted, power consumption can be held down to 
less than [ 30W ] even in such a case. 

[0067] Consequently, although it is dependent also on the thickness of the display mode used for the 
liquid crystal layer 26, and the liquid crystal layer 26, an image can be displayed on a screen 20 by 
about [ 30W ] power consumption, and low-power-ization can be attained compared with the 
conventional tooth-back projection mold display. 

[0068] Moreover, since the image displayed on a screen 20 is in liquid crystal display mode of a 
reflective direct viewing type, there is no deterioration of the image quality resulting from the 
lenticular plate and diffusion plate which pose a problem in the conventional tooth-back projection 
mold indicating equipment and which constitute a screen. An observer can get a natural image also 
under a still brighter environment. 

[0069] In addition, an image can also be formed also with combination with the write-in [ optical ] 
mold active screen 4 shown in the point sequential-scanning optical system and example 1 of the 
above-mentioned laser. Since the heat write-in mold active screen 20 using above-mentioned phase 
transition mold liquid crystal has the comparatively slow speed of response, in order to display 
television pictures, such as HDTV, the direction of a write-in [ optical ] mold active screen 4 like an 
example 1 is suitable. However, when using the point sequential-scanning optical system of laser, it 
is desirable to use the ingredient (for example, ferroelectric liquid crystal) which has a memory for a 
liquid crystal layer. 

[0070] (Example 3) The example 1 and the example 2 showed the basic configuration of the image 
equipment of this invention which can obtain the image display of a reflective direct viewing type in 
the combination of an incident light study system and the screen equipped with the active function. 
However, the configuration for carrying out color display is not included in the screen 4 of the 
example 1 mentioned above, and the screen 20 of an example 2. Therefore, only monochrome 
display can be performed if it remains as it is. 

[0071] So, an example 3 explains the configuration and display principle about the screen which can 
perform color display based on the image display device of an example 1 . 

[0072] The sectional view of the screen 30 in which color display is possible is shown in drawing 6 . 
The basic configuration of a screen 30 is explained referring to drawin g 6 . 

[0073] This screen 30 has the color filter 33 by which the laminating was carried out to order from 
the substrate 31 side, the transparence electric conduction film 34, a photoconductive layer 35, a 
reflecting layer 36, the liquid crystal layer 37, the transparence electric conduction film 38, and a 
color filter 39 between the transparence substrates 31 and 32 of a pair, and both the substrates 31 and 
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32. The filter corresponding to the three primary colors of R (red), G (green), and B (blue) in color 
filters 33 and 39 is the shape of the shape of a stripe, and a mosaic. Color filters 33 and 39 are 
arranged so that the location of the filter of R, G, and B in three primary colors may be in agreement 
in the transparency direction of light, respectively. AC power supply 40 is connected among the 
transparence electric conduction film 34 and 38, and alternating voltage is impressed among both the 
transparence electric conduction film 34 and 38. Thus, it is the new description of this example that a 
screen 30 has color filters 33 and 39. 

[0074] The fundamental principle of the image display in the screen 30 which has such a 
configuration is the same as that of the screen 4 of an example 1 . In this example, when it is the 
image on top of which it wrote and light 1 1 laid the image of R, G, and B in three primary colors on 
which it was projected from CRT or the liquid crystal panel of the incident light study system 2, 
color separation of the write-in light 1 1 is first carried out with a color filter 33, and light arrives at 
the location according to each color of a photoconductive layer 35. Therefore, the liquid crystal layer 
37 answers separately corresponding to the three primary colors of R, G, and B of the write-in light 
11. 

[0075] In order to operate as mentioned above, a photoconductive layer 35 needs to show a 
photoconduction property to the three primary colors of R, G, and B. The wavelength dependency of 
the photoconduction property of the hydrogenation amorphous silicon (a-Si:H) used for drawing 7 at 
the photoconductive layer 35 of this example is shown. From drawing 7 , the hydrogenation 
amorphous silicon has a broadcloth property in the light whole region, and can check that a 
photoconduction property is shown to the three primary colors of R, G, and B. 
[0076] Moreover, as mentioned above, on the screen 30 of this example, the liquid crystal layer 37 
needs to answer separately corresponding to the three primary colors of R, G, and B of the write-in 
light 11. Therefore, a color picture can be displayed by adopting the reflective direct viewing type 
mode which periphery light reads as a display mode of the liquid crystal layer 37, and acts as a light 
12, and forming a color filter 39 in a field a screen's 30 read-out side (left-hand side in drawing). The 
method which combined a reflecting layer, white guest host liquid crystal, and a white color filter as 
the method of presentation (reference: SID 92 Digest, p.437 (1992)), And black shutter methods, 
such as a method (reference: Japan Display'92, p.707 (1992)) which combined a reflecting layer, 
guest host liquid crystal, dispersion mold liquid crystal, and a color filter, Both of the White shutter 
method which combined a reflecting layer with a color filter and dispersion mold liquid crystal with 
the list are possible. 

[0077] In addition, the configuration shown in drawing 6 expresses one picture element part of a 
screen 30 typically. In practice, the RGB unit of color filters 33 and 39 uses that by which the 
parallel arrangement was carried out according to the number of pixels of image information. 
[0078] Next, how to raise further the photoconduction property of the photoconductive layer 35 to all 
the wavelength fields of the light is explained. 

[0079] The hydrogenation amorphous silicon (a-Si:H) was used for the photoconductive layer 35 
shown previously. Also although it says that a-Si:H has a photoconduction property to all light 
fields, an optical band gap is about 1 .8eV, and it cannot deny it that the sensibility to blue glow is a 
little inferior compared with the sensibility to red light. 

[0080] Therefore, if the photoconduction property which was superior to a-Si:H to all light fields by 
using together a little large photoconductive layer of an optical band gap with a-Si:H is acquired, it 
can **. 

[0081] Specifically, an optical band gap should just carry out the laminating of hydrogenation 
amorphous silicon C (a-SiC:H) which is about 3.0eV to a-Si:H. If a laminating is carried out so that 
it may be to a-SiC:H on the writing side of a photoconductive layer 35 and may be on a read-out side 
with a-Si:H at this time, the light of a short wavelength field will be first absorbed by a-SiC:H, and 
then as for a write-in light, the light of a long wavelength field will be absorbed by a-Si:H. 
Therefore, the photoconduction property which was excellent to all light fields can be acquired. 
[0082] Moreover, it writes in, and light 1 1 is not compounded by the three primary colors of R, G, 
and B, but there is a case on which it was projected from CRT or the liquid crystal panel of the 
incident light study system 2 where the image information of R, G, and B dissociates in juxtaposition 
in a field, and it is projected. For example, when the incident light study system 2 of the veneer 
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method which performs color display with one liquid crystal panel is used, corresponding to the 
color filter array of a liquid crystal panel, it dissociates in juxtaposition, and the signal of R, G, and B 
reaches a screen 0. In this case, structure of a screen 30 can be simplified further. 
[0083] The sectional view of the screen 50 which can be used when the image information of R, G, 
and B has separated into drawing 8 in juxtaposition in a field is shown. The component of the screen 
30 shown in drawing 6 and the same component write the same sign in addition, and omit 
explanation. The screen 50 of this example has the configuration which wrote in from the above- 
mentioned screen 30 and excluded the color filter 33 by the side of light. 

[0084] By considering as such a configuration, the liquid crystal layer 37 corresponds separately 
corresponding to the three primary colors of R, G, and B of the write-in light 51, and it enables a 
screen 40 to display a color picture. 

[0085] In addition, on the screens 30 and 50 in which above-mentioned color display is possible, the 
wavelength of the write-in light 1 1 and 51 does not necessarily need to consist of the three primary 
colors of R, G, and B, and just only transmits image information to the location of the 
photoconductive layer 35 corresponding to the three primary colors of the read-out light 12 
according to an individual. Therefore, by [ which compounded three kinds of light (lambda 1, 
lambda2, lambda3) from which wavelength differs ] writing in and adopting the filter of lambdal, 
lambda2, and lambda3 dedication to light 1 1 Or when three kinds of light (lambdal , lambda2, 
lambda3) from which wavelength differs excludes the color filter by the side of a write-in light to the 
write-in light 51 separated in juxtaposition, the screen using a write-in light of all wavelength can be 
constituted. For example, it is also possible to constitute all (lambdal, lambda2, lambda3) of three 
kinds of light from infrared light from which wavelength differs. In addition, of course, it is 
necessary to choose the photoconductive layer which was excellent in sensibility to the wavelength 
(lambdal, lambda2, lambda3) used in this case. 

[0086] In addition, in order to carry out multiplex composition and to project the three primary 
colors of R, G, and B in the same space although three CRT or a liquid crystal panel is needed as an 
incident light study system 2 corresponding to the three primary colors of R, G, and B when using 
the screen 30 of the structure shown in drawing 6 , there is an advantage that very high resolution 
optical image information can be transmitted to a screen 30. on the other hand, the case where the 
screen 50 of the structure shown in drawing 8 is used — as the incident light study system 2 — 1 — 
since it is possible to constitute from this color CRT or one electrochromatic display panel, there is 
an advantage that the cheap and compact incident light study system 2 is realizable. Both these 
methods are good to use properly according to an application in consideration of each advantage. 
[0087] (Example 4) The configuration and display principle are explained below about the screen 
which can perform color display based on the image display device of an example 2 as an example 4. 

[0088] The perspective view of the screen 60 in which color display is possible is shown in drawin g 
9 . The basic configuration of a screen 60 is explained referring to drawing 9 . 

[0089] This screen 60 has the transparence electric conduction film 63 by which the laminating was 
carried out to order from the substrate 61 side, a photoconductive layer 64, a reflecting layer 65, the 
liquid crystal layer 66, the transparence electric conduction film 67, and the stripe-like color filter 68 
between the transparence substrates 61 and 62 of a pair, and both the substrates 61 and 62. AC power 
supply 69 is connected among the transparence electric conduction film 63 and 67, and alternating 
voltage is impressed among both the transparence electric conduction film 63 and 67. This example 
is the description with new a screen 60 having a color filter 68 as compared with an example 2. 
[0090] the laser dot order shown in the incident light study system at drawing 4 — the same thing as a 
scan [ degree ] optical system is used. 

[0091] The fundamental display principle in the screen 60 of such a configuration is the same as the 
display principle of the screen 20 of an example 2. 

[0092] The color filter 68 is located in a line in the shape of a stripe, and in order to perform color 
display, it consists of filters of R, G, and B in three primary colors. In addition, although drawing 9 
showed the configuration which formed the color filter 68 among the transparence substrates 61 and 
62 of a pair, the configuration prepared in the exterior of the transparence substrate 62 may be used. 
[0093] On the other hand, scanning in the direction parallel to the array direction of a color filter 68, 
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as shown in drawing, the laser beam emitted from a laser point sequential-scanning optical system is 
set up so that point sequential scanning may be performed. That is, a laser beam scans for every 
Rhine to the 1st line in order, such as a picture signal corresponding to R of a color filter 68, a 
picture signal corresponding to G to the 2nd line, and a picture signal corresponding to B to the 3rd 
line, and the full color display of it is attained by repeating this at it. 

[0094] If T and the total number of Rhine of a color filter 68 are made into n for the one-frame 
period of a display image, the scan period per line of a color filter 68 will become T/n. Therefore, the 
laser beam emitted from a laser point sequential-scanning optical system will change the picture 
signal corresponding to R, G, and B for every T/n. Moreover, when the pixel per line of m color 
filters 68 exists, the scan period per pixel is set to (T/n)/m, and has the need of inputting image 
information into each pixel between them. Moreover, it is possible to use three laser for a laser point 
sequential-scanning optical system, and to also make each laser oscillate the picture signal of the 
dedication corresponding to the color filter of three colors of R, G, and B. In this case, the scan 
period per line of a color filter 68 serves as 3 T/n, since the scan period per pixel more is also set to 
(3 T/n)/m, the modulation frequency of laser can be lowered and the image information input to each 
pixel becomes easy. 

[0095] Moreover, it is also possible to perform point sequential scanning, scanning the laser beam 
emitted from a laser point sequential-scanning optical system in the array direction of a color filter 
68, and the direction which intersects perpendicularly. 

[0096] The perspective view of a screen 70 which made drawing 10 and the scanning direction of a 
laser beam and the array direction of a color filter cross at right angles is shown. The component of 
the screen 60 shown in drawing 9 and the same component write the same sign in addition, and omit 
explanation, the screen 70 of this example — instead of [ of the color filter 68 of the above- 
mentioned screen 60 ] — a dot order — it has the color filter 71 of the shape of a stripe extended in 
the direction of degree scan, and the direction which intersects perpendicularly. 
[0097] In this case, when n and the number of scan lines of laser are made [ the one frame period of 
a display image ] into m (it corresponds when the pixel per line of m color filters 71 exists) for the 
number of Rhine of T and color filter 71 **, the scan period per pixel is set to (T/n)/m, and has the 
need of inputting image information into each pixel between them. Moreover, about the modulation 
of a laser beam, there is the need of changing the picture signal of R, G, and B for every pixel. 
[0098] In addition, although the screens 60 and 70 mentioned above showed the principle of the 
image display device which can perform a full color display using a stripe-like color filter, the color 
filter arranged in the shape of a mosaic may be used. 

[0099] Moreover, which method of the active screen of the mold write-in [ optical ] described in the 
example 1 or the screen of the heat write-in mold described in the example 2 of operation may be 
used for screens 60 and 70. 

[0100] (Example 5) The example 3 showed the basic configuration of the color display active screen 
by the RGB surface-integral rate which used the color filter for read-out. However, by this method, 
1/3 or less is the use effectiveness of read-out light for loss by the color filter. So, an example 5 
explains the structure and principle with the laminated structure based on the image display device of 
an example 3 about the screen of whenever [ Takaaki / in whom a 1 pixel multicolor display is 
possible ]. 

[0101] The sectional view of the display device which has a laminated structure in drawing 1 1 is 
shown. The basic configuration of a screen 120 is explained referring to drawing 1 1 . 
[0102] This screen 120 is formed by the transparence substrates 123 and 124 of the pair by which 
opposite arrangement was carried out. It is divided into four layers by insulating layers 129, 133, and 
137 between the transparence substrate 123 and 124. 

[0103] The layer ****(ed) by the transparence substrate 123 and the insulating layer 129 has a color 
filter 125, the electric conduction film 126, a photoconductive layer 127, and the electric conduction 
[ a reflecting plate-cum-] film 128 from a substrate 123 side. The layer ****(ed) by the insulating 
layer 129 and the insulating layer 133 has the transparence electric conduction film 130, the 
cyanogen coloring matter liquid crystal mixture layer 131, and the transparence electric conduction 
film 132 from an insulating-layer 129 side. The layer ****(ed) by the insulating layer 133 and the 
insulating layer 137 has the transparence electric conduction film 134, the Magenta coloring matter 
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liquid crystal mixture layer 135, and the transparence electric conduction film 136 from an 
insulating-layer 133 side. The layer ****(ed) by the insulating layer 137 and the substrate 124 has 
the transparence electric conduction film 138, the yellow coloring matter liquid crystal mixture layer 
139, and the transparence electric conduction film 140 from an insulating-layer 137 side. 
[0104] The liquid crystal layers 131, 135, and 139 are in guest host mode, respectively, and consist 
of White Taylor mode liquid crystal. In the liquid crystal layer 131, at the time of no electrical- 
potential-difference impressing, parallel and since it can twist and orientation is carried out, the 
liquid crystal molecule and cyanogen coloring matter molecule in the liquid crystal layer 1 3 1 absorb 
the light of red wavelength alternatively to the transparence substrates 123 and 124. At the time of 
electrical-potential-difference impression, a liquid crystal molecule and a cyanogen coloring matter 
molecule penetrate the light of all wavelength in order to start to the transparence substrates 123 and 
124. Therefore, the permeability of the light of red wavelength is controllable with the existence of 
an electrical potential difference. Similarly, the light of wavelength with the green guest host liquid 
crystal layer 135 and the guest host liquid crystal layer 139 can control the permeability of the light 
of blue wavelength. A full color display is attained by carrying out the laminating of the liquid 
crystal layers 131, 135, and 139 of these three sheets. 

[0105] The filter corresponding to the three primary colors of R(red) G(green) B (blue) in a color 
filter 125 is the shape of the shape of a stripe, and a mosaic. 

[0106] The electric conduction [ a reflecting plate-cum-] film 128 has become mosaic-like, and is 
respectively connected with the transparence electric conduction film 130, 134, and 138 in through 
holes 142, 143, and 144. 

[0107] Moreover, it connects externally and the transparence electric conduction film 132, 136, and 
140 is equipotential. AC power supply 141 is connected to the transparence electric conduction film 
126 and the transparence electric conduction film 140. such structure — the transparence electric 
conduction film 132, 136, and 140 - respectively - ** ~ an electrical potential difference is 
impressed to juxtaposition between the transparence electric conduction film 126. 
[0108] Thus, it is the new description of this example that the screen 120 is carrying out the 
laminating of the layer which can impress an electrical potential difference to juxtaposition. 
[0109] The fundamental principle in the screen 120 which has such structure is the same as that of an 
example 3. Although incidence of the write-in light is divided and carried out to R, G, and B in area 
in this example, a full color indication of the read-out light is given with the subtractive color 
mixture of cyanogen, a Magenta, and yellow, without carrying out a surface-integral rate. Therefore, 
the display of whenever [ Takaaki ] is attained very much. 

[0110] Moreover, although the example of the display mode by the subtractive color mixture which 
used guest host liquid crystal here was explained, the light of specific wavelength is reflected 
according to the multiplex cross protection by the multilayers of a macromolecule and liquid crystal, 
and it may be constituted by the selective reflection by the liquid crystal layer (liquid crystal 
dielectric mirror) to which the reflection factor may be changed by electrical-potential-difference 
impression, and the chiral pitch of cholesteric liquid crystal using the component to which the 
reflection factor of a specific color can be changed. 

[01 1 1] (Example 6) An example 6 explains the another structure and principle with a laminated 
structure like an example 5 about the screen of whenever [ Takaaki / in whom a 1 pixel multicolor 
display is possible ]. 

[0112] The sectional view of the display device which has a laminated structure in drawing 12 is 
shown. The basic configuration of a screen 150 is explained referring to drawing 12 . 
[01 13] This screen 150 is formed by the transparence substrates 155 and 156 of the pair by which 
opposite arrangement was carried out. It is divided into three layers by insulating layers 161 and 166 
between the transparence substrate 155 and 156. 

[01 14] The layer ****(ed) by the transparence substrate 155 and the insulating layer 161 has the 
transparence electric conduction film 157, a photoconductive layer 158, the red display liquid crystal 
dielectric mirror 159, and the transparence electric conduction film 160 from a substrate 155 side. 
The layer ****( e d) by the insulating layer 161 and the insulating layer 166 has the transparence 
electric conduction film 162, a photoconductive layer 163, the green display liquid crystal dielectric 
mirror 164, and the transparence electric conduction film 165 from an insulating-layer 161 side. The 
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layer ****(ed) by the insulating layer 166 and the insulating layer 156 has the transparence electric 
conduction film 167, a photoconductive layer 168, the blue display liquid crystal dielectric mirror 
169, and the transparence electric conduction film 170 from an insulating-layer 166 side. 
[01 15] Here, using a-Si:H, for example, it has a band gap corresponding to lambdal=0.8micrometer, 
for example, it has a band gap corresponding to lambda2=1.3micrometer, using a-SixGel-x:H, it has 
a band gap corresponding to lambda3=1.5micrometer in a photoconductive layer 168, for example, 
a-germanium:H is used for it at a photoconductive layer 158 at a photoconductive layer 163. 
[01 16] As mentioned above, since each photoconductive layer 158, 163, and 168 has sensibility 
independently of wavelength lambdal, lambda2, and lambda3, it can drive each independently by 
the wavelength laser of lambdal. Iambda2.1ambda3. 

[0117] Moreover, the liquid crystal dielectric mirrors 159, 164, and 169 irradiate a laser beam from a 
2-way at the quality of mixture of liquid crystal (5CB: extraordinary-index ne=1.7, Tsunemitsu 
refractive-index no=l .5) and photo-curing mold macromolecule resin (light rack LA 0208: refractive 
index n= 1.5), carry out the polymerization of the monomer by 2 flux-of-light interference, and are 
realized by forming the multilayers of a liquid crystal-macromolecule. 

[01 18] By the liquid crystal dielectric mirror 159, the refractive index which a non-deviated read-out 
beam of light senses since the liquid crystal molecule is arranged in parallel with the transparence 
substrates 155 and 156 at the time of no electrical-potential-difference impressing comes to be 
shown in the following formula 2. 



[0120] Therefore, a refractive-index difference is produced between the liquid crystal film and a poly 
membrane. Thus, if the laminating of many film with a refractive-index difference is carried out, the 
light of wavelength (lambda=4xn-d) according to the optical path of a layer will be reflected 
alternatively. Here, thickness of the liquid crystal film and each poly membrane is set to lOOnm, and 
n-d may be 160nm. Therefore, 640nm light is reflected alternatively. 

[0121] Since the refractive index as which a liquid crystal molecule starts to the transparence 
substrates 155 and 156, and a non-deviated read-out beam of light senses at the time of electrical- 
potential-difference impression is set to :no=1.5 on the other hand and the refractive-index difference 
of the liquid crystal film and a poly membrane is lost, no light is reflected. 

[0122] Similarly, by the liquid crystal dielectric **** mirror 164, n-d of the liquid crystal film and a 
poly membrane is 135nm, and reflects alternatively the light whose wavelength is 540nm. By the 
liquid crystal dielectric mirror 169, n-d of the liquid crystal film and a poly membrane is lOOnm, and 
reflects alternatively the light whose wavelength is 400nm. 

[0123] Moreover, it connects externally and the transparence electric conduction film 157, 162, and 
167 and the transparence electric conduction film 160, 165, and 170 are equipotential. AC power 
supply 171 is connected to the transparence electric conduction film 170 and the transparence 
electric conduction film 157. According to such structure, an electrical potential difference is 
impressed to juxtaposition between the transparence electric conduction film 157 and 160 and each 
of 162, and 165, 167 and 170. 

[0124] Thus, it is the new description of this example to have allotted the photoconductive layer 
which has sensibility in wavelength which the screen 150 carried out the laminating of the layer 
which can impress an electrical potential difference to juxtaposition, and is different in each layer. 
[0125] The fundamental principle in the screen 150 which has such structure is the same as that of an 
example 4. According to the sensibility of a photoconductive layer, incidence of the write-in light 
151, 152, and 153 of wavelength lambdal, lambda2, and lambda3 is carried out, and a write-in light 
controls the liquid crystal of each class by this example independently. A full color indication of the 
read-out light 154 is given for every picture element by the additive mixture of colors by the 
laminating of red, green, and a blue liquid crystal dielectric mirror, without carrying out a surface- 
integral rate. Therefore, the display of whenever [ Takaaki ] is attained very much. 
[0126] Here, although the example of the display mode by the additive mixture of colors which used 
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the liquid crystal dielectric mirror was explained, it may be constituted using the guest host liquid 
crystal device and the component to which the reflection factor of a specific color can be changed by 
the selective reflection by the chiral pitch of cholesteric liquid crystal. 

[0127] (Example 7) An example 7 explains the another structure and principle with a laminated 
structure like an example 5 and an example 6 about the screen of whenever [ Takaaki / in whom a 1 
pixel multicolor display is possible ]. The sectional view of the display device which has a laminated 
structure in drawing 13 is shown, and the front view is shown in drawing 14 . The basic 
configuration of a screen 1 80 is explained referring to drawing 13 and drawing 14 . 
[0128] This screen 180 is formed by the transparence substrates 185 and 186 of the pair by which 
opposite arrangement was carried out. It is divided into three layers by insulating layers 194 and 201 
between the transparence substrate 185 and 186. 

[0129] The layer ****( e d) by the transparence substrate 185 and the insulating layer 194 has the 
transparence electric conduction film 188, an insulating layer 189, a photoconductive layer 190, the 
transparence electric conduction film 191, red-reflex cholesteric liquid crystal 192 (cholesteric pitch 
x average refractive-index and n are about 650nm), and the transparence electric conduction film 193 
from a substrate 185 side. In the liquid crystal layer 192, electrical-potential-difference the condition 
of not impressing is cholesteric liquid crystal which the liquid crystal molecule could twist in parallel 
to the transparence substrates 185 and 186, and carried out orientation, and reflects 650nm light 
among read-out light according to a cholesteric pitch x average refractive index. On the other hand, a 
liquid crystal molecule will start to the transparence substrates 185 and 186, and will be in a nematic 
state, and an electrical-potential-difference impression condition penetrates the light of all 
wavelength. 

[0130] The layer ****( e d) by the insulating layer 194 and the insulating layer 201 has the 
transparence electric conduction film 195, an insulating layer 196, a photoconductive layer 197, the 
transparence electric conduction film 198, green reflective cholesteric liquid crystal 199 (cholesteric 
pitch x average refractive-index and n are about 550nm), and the transparence electric conduction 
film 200 from an insulating-layer 194 side. 

[0131] The layer ****( e d) by the insulating layer 201 and the transparence substrate 186 has the 
transparence electric conduction film 202, an insulating layer 204, a photoconductive layer 203, the 
transparence electric conduction film 205, blue reflective cholesteric liquid crystal 206 (cholesteric 
pitch x average refractive-index and n are about 440nm), and the transparence electric conduction 
film 207 from an insulating-layer 201 side. 

[0132] Have a band gap corresponding to the wavelength of lambda- 1.3 micrometers, for example, 
each photoconductive layer 190, 197, and 203 is a-SixGel-x:H. Here, it connects externally and the 
transparence electric conduction film 188, 195, and 202 and the transparence electric conduction 
film 193, 200, and 207 are equipotential. Alternating voltage 187 is impressed between the 
transparence electric conduction film 188 and the transparence electric conduction film 207. 
[0133] Moreover, as shown in drawing 14 , pattern NINGU of the transparent electrode layers 191, 
198, and 205 is carried out at the form (in this example, it considered as the 
200micrometerx200micrometer square) corresponding to one picture element. Moreover, 
photoconductive layers 190, 197, and 203 are set as size small enough to one picture element 
magnitude. In this example, the photoconduction layers 190, 197, and 203 are 
50micrometerx50micrometers, and they are arranged so that a lengthwise direction may not be 
overlapped. 

[0134] With the above configurations, a photoconductive layer is independently driven by incident 
light 1 8 1 , 1 82, and 1 83, respectively. 

[0135] Thus, it is the new description of this example for a screen 1 80 to carry out the laminating of 
the layer which can impress an electrical potential difference to juxtaposition, to install the 
transparence conductive layer which carried out pattern NINGU in each layer, and to make it size 
small enough to one picture element. 

[0136] The fundamental principle in the screen 180 which has such structure is the same as that of an 
example 4 and an example 5. According to the location of a photoconductive layer, incidence of the 
write-in light 181, 182, and 183 is carried out, and they controls the liquid crystal of each class by 
this example independently. Without carrying out a surface-integral rate, for every picture element, 
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the read-out light 1 84 is based on the additive mixture of colors by the laminating of the cholesteric 
liquid crystal which reflects red, green, and blue, and indicates by full color. Therefore, the display 
of whenever [ Takaaki ] is attained very much. 

[0137] Moreover, although here explained the example of the display mode by the component to 
which the reflection factor of a specific color can be changed by the selective reflection by the chiral 
pitch of cholesteric liquid crystal, it may be constituted using the additive mixture of colors using a 
guest host liquid crystal device or a liquid crystal dielectric mirror, 
[0138] 

[Effect of the Invention] clear from the above explanation — as — the image display device of this 
invention - high - brightness CRT and liquid crystal panel — not needing — low — also by the 
brightness thing, images enough on a screen can be formed and a low power can be realized. 
[0139] Moreover, in order to perform image display using reflection of periphery light (a fluorescent 
lamp and natural light) unlike the image display using the transmitted light of a screen, display grace 
improves. Consequently, it becomes possible to obtain a suitable image to HDTV clearer than the 
conventional display. Moreover, however exterior lighting may carry out incidence to the screen 
under a bright environment, the fall of contrast is not seen, but it becomes possible to obtain the 
display image of suitable brightness according to an environment. 

[0140] since [ moreover, ] the image processing system of this invention indicates by full color in 
one picture element by carrying out the laminating of the liquid crystal panel which can control light 
and darkness about specific wavelength, without carrying out a surface-integral rate — very — 
Takaaki ~ a degree display is realizable. 

[0141] In this invention, such effectiveness multiplies and it becomes possible to offer the image 
display device of the new tooth-back projection mold which solved the trouble of the conventional 
display. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the whole image-display-device block diagram of the example 1 of this invention. 
[Drawing 2] It is the sectional view showing the basic configuration of the screen of the image 
display device of the example 1 of this invention. 

[Drawing 3] It is drawing for explaining the display principle of the image display device of the 
example 1 of this invention. 

[Drawing 4] It is the laser point sequential-scanning optical structure-of-a-system Fig. of the image 
display device of the example 2 of this invention. 

[Drawing 5] It is the sectional view showing the basic configuration of the screen of the image 
display device of the example 2 of this invention. 

[Drawing 6] It is the sectional view showing the basic configuration of the screen of the color picture 
display of the example 3 of this invention. 

[Drawing 7] It is drawing showing the wavelength dependency of the photoconduction property of a 
hydrogenation amorphous silicon (a-Si:H). 

[Drawing 8] It is the sectional view showing the basic configuration of a screen when the image 
information of R, G, and B makes the color picture display of the example 3 of this invention 
separate in juxtaposition in a field. 

[Drawing 9] It is the perspective view showing the basic configuration of a screen when the scanning 
direction of a laser beam and the array direction of a color filter are parallel with the color picture 
indicating equipment of the example 4 of this invention. 

[Drawing 10] It is the perspective view showing the basic configuration of a screen when the 
scanning direction of a laser beam and the array direction of a color filter lie at right angles with the 
color picture indicating equipment of the example 4 of this invention. 

[Drawing 1 1] It is the sectional view showing the basic configuration of the screen of the image 
display device of the example 5 of this invention. 

[Drawing 12] It is the sectional view showing the basic configuration of the screen of the image 
display device of the example 6 of this invention. 

[Drawing 13] It is the sectional view showing the basic configuration of the screen of the image 
display device of the example 7 of this invention. 

[Drawing 14] It is the front view showing the basic configuration of the screen of the image display 
device of the example 7 of this invention. 

[Drawing 15] It is the optical system chart of the tooth-back projection mold image display device 
using the conventional liquid crystal panel. 

[Drawing 16] It is drawing showing internal arrangement of the tooth-back projection mold image 
display device using the conventional liquid crystal panel. 
[Description of Notations] 

1 Light Source 

2 Incident Light Study System 

3 Projection Lens 

4 Screen 

7 Write-in Light 

8 Read-out Light 
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43 Transparence Electric Conduction Film 

44 Photoconductive Layer 

45 Reflective Film 

46 Liquid Crystal Layer 

47 Transparence Electric Conduction Film 

48 AC Power Supply 



[Translation done.] 
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[Drawing 2] 
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M/TSiitv^. r^^SSrEll 5*5<tU5|Ul 6 £ 

[0007] list, ^m^m^mmmm^^ 

X, %M (7 V7") 10 1, =— A- Y • 5 7—1 0 2, 
SW^-^rAllO, JSJctflgf^WXl 0 
x5o MJtfv/zrA l l oii, b/vftM • £■ 

1 1 2, ioil/HUfe (RGB) f©«f B /<^;H 1 3 

7-1 0 4, 1 0 5&£Xfffi®M<VX* V — 
VI 0 6&mz-Z>o 

[0008] zcoxo iMoS/Tgf-cii, #28 1 o 
i*>fe©3ttr-^Srffl^X, fiWifv-^fAl 101; 
4.oXiIHg!^ffM£*L, toi^^i^vxi 0 3t 
J; <0 Sit 5 7—1 04, 1 0 5^Lt^^ y— VI 0 
6te:SW$^-5o x?y-vi0 6|c(l, 

7-«tSrm^^-yrfet<t>Srffiffli-S^S^fcSo 
[0 0 0 9] 116IC, *^art$|5^t3ltSrtLf>0 
tf>E«&^1-„ ±ff(H5T?*>S*iJKl 0 1, SW 
tf-^rAl 1 0, :fcJ:U*&l>VVXl 0 3^14, * 
*3S«©j£lBfcflt«# (*5p^l6l) (cia«£*L3„ Sit 
*^fAi l oSrgfcftK'— Afi, S^i/y/i o 
3 75^m*-^]l^tB#t$H, IiroMS7-10 4T'9 

oft^jffosnf&nfca^, it©fii:isiii>? 0 ta 

30 4t$*u -ettlcj; IJ-vi 0 6tffi|ft*S8*L^S 

n5o r w«^ciw i v) mm.nnm.it, «i<t^^tt 

[0010] lfflBSitS (7 a V h - 7°n v?! * 

/f^-^/Vol. 1, No. 1, p. 47 (19 
9 2) J iJit)' fOp t i c a 1 Engineeri 
ng, Vol. 31, No. 11, p. 2300 (19 
9 2) j 4f^R«iS*bTI/^5t©*Sfc5. 
[0011] 

<D£ o ^Pam^Sr^^-Xv^o 

[0012] (1) it5»gfti£&ffflCRT, fosv^fiiis 
»ftftg#tffl«A^*A' (i->5c*>^il5«ft*a*tffl9 V 
7°) «rtt5ifcK***>3fci?>, i*fM3#15 0WK±t 

[0 0 13] (2) 7,9 V — V{Cffl^XV>57 U^/VU 

>Xfc&£riu>^*~7-fa<DMyt<&Vii<D&WX\ m 
so [0014] (3) ft^ttlFAfirlCrf bXigS 
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[ooi5| :on, (i) KHLttt, m$t1&m<o 

v?- • • T'n^^Aj |c«fc*tli\~3 OW£kT<Dm 

ft*« ! 8**M^5. (2) Rtf (3) ft, PH*© 

& 'So 

[0 0 16] HfB»»So**8il-l8?>i , CR 
f ijffl IfcLCD, *j ± tW&EKItS©?* -f * 7 ^ 

[0 0 17] #3831] ±ffi»JH«:»ife-*"3 
[0018] 

[0019] i»iEH«s»*aas, *7-*f« s ^i^ 

[0020] iiME«Sfe©3teHHfe;6s, A y — 

[0 0 2 1] 4fc, **W«?B«*^11tt» fiy-m 



So 

[0 0 2 2] BtifS®^gW¥S*^ **fe*S£V^C»* 

I0023] HfriaiSictDTfeH^ii, *7— ^^jK-b* 
[0024] ^uroifti^gfa^ p— if- 
tz#XDmte$L&^Wtb. »i»it?i2ll-fu 

[0 0 2 5] ftflEU— !f3tJ»**#a*s^3»«ct'-if-e 

[0 0 2 6] StFlS^.^ JJ-V/JS, ^-^ICi&g&H 
fe^fC^ LfcTJ 7 — 7 4 >Vi> LX h <£ V\ 

[0 0 2 7] mife^S5:w?feB^l4, #7— ^Kj&gfr 

[0 0 2 8] i!ul57.7 y — 1 *j-Oglg 

[0029] suiE^ ^ y *rrfij-t-2> 1 toss 
&mm<DmizW£%%ito-tztz)sb(Dm£Wto^m 

[0 0 3 0] BfrfE^. ^ y — ^fcfifEB^ 
[0 0 3 1] BmI5^ ^ y — >*K 1 
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-rzitvfemafc cxj > ^-^y^mt-mmm. 

[0 0 3 2] ffJlE^ 9 V -ytf. ftfti" S 1 ftCDgffi 
*ft?ftfc*ffi*ffltoi-Sfc*©teSliB¥»i:, SHI 

LTfltff2ftil*roffii', :&<D*3(Dgftofcfe£S^L^c75 
91g££{t£WS5^i£W-rs«E!c£ LTt>«fcv\ 
[0 0 3 3] tute^ * y ->-^, ft|pJi"5 1 3Pf©SI 

mt-tzxmmwkb, mmmvmmmmmmcziLT 

[0 0 3 4] li&ie#*gftofc-fe&*^U *r£>9JS?r 

[0 0 3 5] UME**JI*ofc6£*jSU 
W^Sr^fk £*S r i t 

[0 0 3 6] 

urn) **«©Hift**s«tts h^s^s*^s 

*S, iPfcftB«©3fci3±imK«fcoT#^EyJ&S9» 
B ^/^/Hd HjS5»*ft t ©risg* £ *t1\ {gtfS^ft t> <o 

e>u:ejim«2j (3 0W 
[0 0 3 7] y — XD3gi§3t$-fflV^cPI{t* 

Unit <t 5 ft u>=?-*~ 7-^*3 j; trntMRfciEH LfciS 

K<£>{g;Tlift< ft So 

[0 0 3 8] S fc, **91«OHte«ye3S«-ett, * 9 'J 



8 

'>ft< t'b2S^«S-t-5«^i:ftoT*3 l 9. 

*t7^*?-*^T?*5fcft» ffia^#j-rs£>s^ft 
v\ lot,' #t?J6TK?^aEft7 f i'^7"^'i'^^mT# 

s» 

[0 0 3 9] 

[0040] mmm d hic, i 

[0 0 4 1] El 1 6 (C^Lfc^5fecoWffiS#tS*^S 
title, #Hi60S<0*jj*£iBtt* £Wft*«flJ:L 

X3, fciLFS^^^ffiX'fcS^.^ y — ^4 5r(ix.So 

20 y— 1^4 (C&tt-fSfc 7—5, 6£rit;iSo 
[0 0 4 2] HI 2 l£, *^Jg0i|(D^^S«co±S«fi!cg|3 
D °pT-foS^^ y— >-4 0»fffiiaS:^-t"o H2$r#BSLft 

[0 0 4 3] y ->-4l4, — fttfJjSSd&lK 4 

1, 4 2, ft^.D 5 lCi^£«4 1 , 4 2©Bl:, SS4 1 

w* 1 bxa^aia $ 4 3 , %mm& 4 4 , 

s 0 3i0JW«^4 3*5 £0^4 7wwic«^ejjgfl;ai4 8^ 
SSttSix. H3W**K4 3*>it/4 7<om\z.tii&mn 
30 EE/J5fpJp$ixSo 

[0 0 4 4] r©i9«^t5^^ y-V4(C*3 

7t2»mfll4 4-C^f-§-Sr«Mft#^^ifeb, ASUS 4 6 

f<f^^ y — >-ti^i"So 
[0 0 4 5] rK>»f^SrJE{-i¥*fflfclftKi"So *?y- 
^4{CH % *#ii^3t7^S*g4 HSO^bAlt^ttSo 
oo *taA^5£7tt, LTiii^ttfa*^" 
-fSo 7 t LXiliM*$a/5 5 7t#«^4 4 (C-^- 

SttS^P^S^^S^-rSo *«4 2«A>& 

fi, y — ^4^CjB^Sr^aii"fc«)<0^ttiL3t 
8^AW^tvSo AftL/cSg^-mL7fe8i4, ?Sb b @ 4 6 
so &ai§Lfc&lcEWS4 5-CS#*£ft> S£JSb%J!4 6 
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[0 0 4 6] fttc, y->4 trW^-f-^^S^ 

[0 0 4 7] 393**114 3*54.1*4 RfcfiB 

(Sn0 2 ) , ^y^^AiffiroSfti (ito) , & 
xxmntsm (zno) 4w«it?t5. *n*«-e 

14, SHSMtgt 4 3*Jitf4 7 £ LT, ?Sj»-4 
oT»«LfcITOl*fflV\5. #3|t«Ii4 4fc»4s * 
RjRfc 4 9 4 < agfbi" 5 *i**m*5 4 I>*^ 

attWtti-ets. m*.t£* *s\>=> (s n , mm 

(C) . j3.tU!^=«?A (Ge) <CifOIV«iMf 
tthmc^U^ (Se) . Bitfls;*? K5 ?A (Cd 

s) , (pvk) ftirasteffl-e 

(opc) #iuv^ 0 **iS0yx-(4, 

R4 4 t Lt^7^CVDSKi VJ&f&lslZ&mikT 
Wr^Si (a -S i : H) £ffl^5„ 5WS4 5 

i-4«*WI6»tt^S*Sir5. i©fc#>Km#©«g 

5. fcSHMHTH:, S«g4 5 t LXXs<-y?mc£ <0 
JtmLtzT/Uii~<?M. (A 1 ) m&Pi 1 0 0 u mMft<0 

[0 0 4 8] »#ii**7i:fflE*ttlL3t8 fcSrffi 

mWfc^»«i-6fc», *S*m«4 4 tR«i4 5 
©ISIt::, f/WHb*K5i>A (CdTe) , $fct47k^f 
{tT^^yy^S i G e (a - S i G e : H) ttiffab 

[004 9] @3IJ, p &*^g©^7fU§CS£ 

«a#Jfc*-*-H-e*>5. i2C*Ltt*^3t7tL 

<BI©ffi (ei"*>-ctt** y->40*fiiJB) Ki£:*:i9*£ 

icr^x-r yiftf^SrtTV\ 8EM4 6©#^ieft#^ 
*©H<fefll«©3t»«l-*£CTaS{bi-5. ?£b1S4 6© 
Kt LTRWittffiae-KSrSffl-f -St. 



(6) 

So 

[0 0 5 0] *#&^ft7(4, fi£#©4 ? (CffiafgT'fc 

8©BMJ0*ffi£V, *fll4 4^yf-?'^5rZ 
P. $£14 6©^ vf-^V^%Z L ti-ix»4^{-'fi 

[0 0 5 1] 

v L =vx z L / (z L +z P ) (*D 
io fKHJf 4 6©^iarS]^k©b%V^«ffiSrV Lth i: 

?t^fl:J«4 4(C^^figW^tlfcB#lC^ B B B Jl4 6lCPP^)P$ 
^5«EE£V Lon , *j»«il4 4fc**«IHJl***t*V^I» 
KfftftJi4 6^fpjp$tv5«EtrV Lo ffi: Lfci V 
Lon< V Lth < VLoff fc5 1^14, V Lon > V Lth > V Lo ff & 
L $ xi"^t4^ 7 y - V 4 (4T ? 7 -f ?WH-5. 

[0 0 5 2] d©^, ^B B eii4 6lCfflV>?>*^- K 

20 *5it«SSJi4 eroffSmfctSflFi-Stf, 3 0~ioo 
^©iws s-Tif s r. txmm k 1 1> 

[0 0 5 3] r ©4 5 lc;£3§9i©ilH£**^Bf4, ^t-il 

X\ *^Wf-f4 2 0 0>V^ 7,ws.<om^.^^x\^\i 
30 4V\, fieoT, ^*©fBawi^*ii©i5t^ iS5 
CRT, fo^vMiKWS^SWffl^i^^ 

^B^©B«*^Stt^fflt5SM*fv'^TA 2 (4, 
V ~> 4&T V f 4 ^l#Jt5fc*(t<OSWT* 

[0 0 5 4] ifc, 7*9 y->4lC^$n5B^J4S 
WiEKS^- K©^BB*^T*fe57tfe, ^5t5©=^®SW 
S!*^gl-*3V % TRgjgi:*oTV^, y— v^rtS 

[0055] mmm 2 > hjsw 1 xm Ltz*mw<vm 

^^4^^l^ffl?^B B B^ 0 •^/^5:fflv^/t^©t,©?r^Lfc 0 ^ 

[oo56] m 4 u— ir— ©AiKfots %^s77- 

^->>CxA|4, fKH, SlttjfeS 5 

so 7— 1 5, *2pjfe*5 7—1 6, .Stmttl'VXl 7Sr 
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{fx. So l — -9 s — 1 3fcfi->';*? l A£*©/J*3Mfc*** 

LT#i*l/-f- (M«6 8 0 nm) fcttffl-f 
5o «l4l;iJ»*f (AO) sR^-SrfiJfflU B 

AO^|jSr*3r/i5 0 ftitifegS 7-1 5(c{4#/wv 
5 5-tr, *¥il^7-l 6fct4#Bfr (#y=*v) 

(4, #it?7-i5, i ewftbflfcSrfcfcAOS^F- 
SrR»t, AO*-f©«r$ja!««||B*fflV^T**SSrtT5 

[oo57] z<owtmi&<ojtimfcik&y£% : '>x7J*<D 

fti£(4, 7-1 5 t*¥iS?7-l 6 tl: 

-5 0 rjiCit), a£PI*;iifc3fc|*H\ jittti'^l 7£ 
^LT##iA^-L — if-fc'-A 1 8 £ LT^xM-S*;? 

[0 0 5 8] ®5K, #Hife#JT-fflV->5*^ 0 

[0 0 5 9] rco^^ y->2 0(4, -McogBJS^2 
1, 2 2, 4e>raSS2 1, 2 2<£>fS8l£, St2 1 

swi2 5, « B B s i2 6, axximmmmm2 

[0 0 6 0] r©J:?! , < cM*ft5^^y->'2 0i: 
*j»t5H»«^<oiftf^s-ift^-t-5o ^©7.7 y -^2 0 

(4, *BWW2 4-C*fll*«rfRtae»b, MI2 6T- 

9, SWI7-T h ^^7*0*0 <»f^i-S„ ^JUfcflilT- 
(4, P-V2 0lrit§Ml©7^7 

[0 0 6 1] roftfE&XfcPiiBteBiiJ'J-f-s. ^^y- 

>2 0(C(4, SfMl/-f-e-Al 8i5S«2 lfflj 
^fcAJW^nS. ##iA^U— if— fcf— A 1 8(4. 7t3S 

-If- A 1 8 t LTB^t*«^ 7 t55HXl^2 4l:4x.^ 
Sir, 2 4<DlS.m&mit-tZo 

w©3tKHx^2 4©jaa^{b(cjc£;cr, I B B B f2 6 roi 
*a*-tixicfl;DTaEflsi-5 D »ftJB2 6-c«t, 

l^ftf-JCSCTtSte^^^CSo EP*>, SSiUS 2 6 Srilii 
-f5##3tt5a!W<0flte;Ji£flS-*-3. SS2 2 

ft!l^fe{4, 7 7 D ->2 0A»tbWi&&%i&:tii1rtilb<Z>m 

(4, 2 6 Lfc&fcKWl 2 5 

?&jkm 2 6 sraii Ltc&i^ mm 2 2 «a»e>tiwj $ 



12 

tlZ>„ ZCOmicm^tHL-t/tl 9(4, ffoP B Jl2 6T'»tiA 
^ i_ — _ t'-A 1 8 (Cft/S LfcBGMt *B<O^W£ 0 
5, ftK, iro^^!)-y2 0?rMt5§i^Iv^ 

[0062] mmmmm2 3Rxi2 7(cj4, mtm> (s 

n0 2 ) , ^fy^^AiWtt (I TO) , *34t>* 
■MfcXIB (ZnO) fcifaS{£fl§T?£3. 3t«lRBt2 4^ 
(4, #RiKKJ:3«S#»*J:<£fci-5*m, fiP*>« 

10 ^fc5 0 0t|x.f4\ 7k»{kT^e/V7 7-7 S i (a-S i : 
H) *S«tO«7/WHk* KS 7 A (CdTe) ^1£)1T*# 

1 8fflM (6 8 0 nm) 1gi§&Ti$ 1 0 s cm-it At 
^CdTe^tffltS. SMS 2 5 (4, ^Um^X.* 
sMSiXKWU ^*5/5>07tKiRIK2 4WiftSr®p fc 3*[6] 

^w&ft&itr-r (c^i < m&m 2 6 {deai-s&sa* 

(Al) WSrffiV^o ttft»2 6K«±, *#i&*u-1f 

^7 7*B (Sffi) ^vf-fy^ffi (NtB) ->f$*B (I 

if— If— A 1 8©S?iT'^^^«rtgi:^-5„ 
[0 0 6 3] ^»ii®j!12 8 £JBv>fc*j5fE*Q#&l£ <fc 

o-C**Ji 2 6 £3fc-f tfcSUK^l- L, SfcteWESriW*.* 
2*£>»t ii^i^— 9 s — tf— A 1 8 &J$*|-i-5r fctwJ: t) 
^£*T?r ttT't^o 
[0 0 6 4] ±5* LfclH 4 (C^ bfc If — <DM.m&.i£ 

fiRlKOHl (£^Lfc®&*^!g<a&#t7£^v'*7A 2 
iTv^ y — >4(c-?-ix-€r*4xe#^x.5 ~ •)> ^Jfe 

[0 0 6 5] HHfcflMBKJSCT l^— !f-©jfeMB*3feSE3t 
^6^f Ad»P>fti#Sixfc»#ji*^- -y-'-f-A 1 8 
(4&*U7-TK*f£*U X7 y->2 0<D#tji^{Ri| 
COB (l5©^^P->2 0O*iI) ^mttztiz. 

if— f— A 1 8 ^-Srffc^^ y — V2 0 
(4, HtfjZELfcJ: 5lCT?7^7*l&f££ : ffV\ iSi2 6 

-f 5. ft£Ji 2 6 Kf4ffl<E»Srf«ffl LfcE*t 

fitaS^- KT'fcSfc*, ^F*37tS.tf g^Tt^CO^f-MlTt 
/45^^(±iU7tl 9 t LT^fflL, »#ii*>- ; !f-lf- 
A 1 8 (d^ CfcBlk 5 - t 5» 
[0 0 6 6] i^ii?, *»W©lif<ft*^ig«ttx ^ 

5. t£oT, «*©WiB»l*S*i5%IS11«>J:5lc» iiiiW 
so fc, ^Jlift^S^v-^xAI'ffl^S^agftru—if- 
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«ai6 8 0nm) tts*wfc i mx-hz* W$k(0 

u- -if- £ Gfffl L T 1 HE 5 m& t *> 5 
**» J E-©*S-t?fc}|!|*«*J43 0WeiTfc#|i*.*-t* s 

[0 0 6 7] rejigs, $S12 6trffit>5^-=e- K 

^il^^Jf 2 6cDj?£(£fc<S#-f5/5S, 3 OWlgW 

[0 0 6 8] £fc, ^i? y — ^2 0(C*^$tv5B^tt 
•WW" Si-vf^a? -«*3 J: IttfctfcK I- S@ LfcBff 
[0 0 6 9] ft*3, ±isu— y-*-w^.Hiff>:*S7t^->^ 

7^^y^^y->-2 OttJES^Jfi^^JttfcWiiVfcft, H 
DTV^cOxUfBi^SrS^-t-^tcfi. HJSfll 1 © «fc 0 
teytmZ&Z-WT fr^y*? y— y4©*^ILT^ 

5«-£f4, *ftJifcp<*y-aitBSr«-rS»«. («*.« 

[0070] (mm 3 ) mmm 1 atFUttw 2 

T&L1znMMl<Dx? V -> 4*5 <fctmJ£#J2 <dx t y 

[0 0 7 1] -t * x\ MM&i 3 T-f4, MM&'1 1 coWffe* 

[0 0 7 2] *7-^^Bjfgnc^^ y-V3 

0 cogffSHI £^1% IH 6 £#i!8L&ri s e>, **y— V3 

[0 0 7 3] r»^^y-V30fi, — *j-©jt^*lg 3 
1, 3 2, ^^CfiSfSl, 3 2 ©Pell-, SS3 1 

wd»e>(RKarji$nfc*7-7^^^ 3 3. in«n 

3 4 , %*ttg|3 5 , swe 3 6 , isi 3 7 , 393$ 
113 8, ^J;o:*7-7^^3 9 5rft5. ioJ — 
7-TW3 3, 3 911, R (i) , G (HI) , B (#) 

0 3lfei;^f5 7^Wj)i7 h^^^Sfcfi^if 

'f^tMotV^, *7-7^/^ 3 3, 3 911 
R, G, B03Hfi©7^^^©fi©s, pfc©®®;^ 

II 3 4 *5 J: XI 3 8 (Dffl \Z te&ffinm 4 0 tfifflfc ffi 



74 

■5„ rwi:?^, ^^!)->3 0^*7-7>f/^3 3 
t 3 9 £ r t&*3&&9l<DmiZt£ft&-Zt)Z>. 

[0 0 7 4] r©J; SfcflWS&WI"*** y->3 01^ 

4tPl*t*>5. #SU£#JT*(4, S«7t¥->^xA2W 
7J*R, G, B©3jfffe<Z5Wte£ltofcfcit;fciB&"?*>S 

R, G, B(0 3m&lZttfcVXm*fcfclgirZ 0 
[0 0 7 5] W±©£ 5 fc»fts1-*fc»fc»4; %**D( 
3 514, R, G, B<D3m&lzMLXftmW.¥f&ZiF-r 

7kmikT*fr7TXS i (a-Si : H) ©7fc2g*#t£ 

i (4, ■5Sm.%±®.\z%>\,^X7u— K4Wtt«ri»o-r* 
t), R, G, B(D3^fe{c*fLT7t*m#tt5r^-rr t 

20 [0 0 7 6] tfc, ±*LfcJ:5i:. *JS*«llo^?!' 
-V3 0TI4, ifof|g3 7 14, ##^7fel 1 ©R> 
G. B<D3®felcM^LTfi*t01^-r5^S^fc-5 <> 

/v-^ 3 9^^l45r itci U, B£!£^^1~5- 

1: SID 92 Digest, p. 437 (199 
30 2) ) , ioi^SttJlt-T** hjS H B B i:*aMffiB B B 
i*7-7>f/^-iS:iB^-e-7:*S; ttSfc : J a 
pan Display' 9 2, p. 707 (199 
2) ) ^<7)7'7s/i7-> J r y$—-)5^ 1^*7-7^ 

[0 0 7 7] **S S H6t*Ui*li, y-^3 
0<D l®l!l^Sr^^^*Lfct><OT-*)5„ ^f4, ^7 
7-7^;^3 3, 3 9 <75RGB3.-S> h^®Mf*» 

40 [0 0 7 8] prK3t©«ft^««^»i"5*3it« 
JK3 5©3t»*1*ttSrSe>f-[pl±^*4*fe*tftWi- 

[0 0 7 9] 5t(C^Lfc7t^«fli3 514, **{fcr*7W 
777S i (a-S i : H) Srffl^TVfco a-S i : 

f ^ v Tt^^ K^^y7°{41 . 8eVigT'fc'3tfe 

[0 0 8 0] ^oT, a - S i : H± K^f-T 
so y ^o^*:#v^36i»«BISr» a-Si :HtMt5 
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#5£#T*#5 0 
[0 0 8 1] MWCft K^> :v77p3. 0 

e VlS^*ifkT^/U7 r^SiC (a-SiC: 
H) £a-Si : Hi«»i-*LtffiV\ 
13 5 0>»#i&*«Ka-S iC:H, K*ffiL«lCa 
-Si : Hir&5J: 5K8[JI+^tf, * 
fca-SiC: HlCioTffift*««©3fe* s RiR* 
*l, ^iCa-S i : HfcJ:oT««*«*©3ftas«JR* 
*t5 0 .ttoT, ^«tt£««lc#LT«ftfcft#«W4 

[0 0 8 2] Sfc, M*^rA2^CRT^/:(j: 
ffi 0 B 0 /N^/^^^M^tL^*^^^7fel l^R, G, B 
<0 3JR6tJ:oT^**iXT*3e>-f, R, G, B <DWH& 

a©«l**^S/^yA2*fflV^»*, R, G, BOft 
[0083] H8t, R, G, B^BffllW«36Sffirt-eafe 

MWte»«LTv^5»*icffiv^5r tiotts^^ y- 
^5 ocoWSm^^-ro EI6lc:*i-;** y— ^3 oo» 

ss-r^o *S8*0j<o;** y— ^5 014, sua^^y — 

>3 oa>fc»#&*3teffil<a#7 — 7>r ^ 3 3 StfTv^fc 

[0 0 8 4] i^Mttsitia^ %£J|3 

7f4, t#M*5 1©R v G, B(7)3J^fe^^fiSLT 
fc*fc:*MSU *^y-V4 0(4, #7— BMfcSr**-*- 

[0 0 8 5] fc*5, ±»©#9— **a«*IBfc**y — 
5 0T11 •#ii*3tll, 5 1 GQjfcftf4£>-f 

it>R, g, B0 3jsfe3a i fe#i^*ixs j 6&si4*<, m 

0«*5 3««03t (U, 12. 13) Sr^Lfc» 
lK#LtliX 1 , 12, 1 3^(7)7^ 

oft (11, 12. 13) 4S4feyi]Wfc5>lKUTV^6## 
a*3t5 1 C*tLTtt*tii*3tfl!lO*7— 7-f/u^S: 

^^!i-^SrMt5w<!:^6 0 09;ttf 3«JK*>Jte 
(11, 12, 13) fc±Ttt*<D»^#**-C*rt 

(11, 12, 13) fc#UTM<0«*tfc3fcS|«Btft 
S^^S ^ fo 5 r t Ht fc t> 5 A,T* fo 5 o 

[0 0 8 6] &4b\ 0 6£^Lfcfl*iiO;** y— ^3 0 
SM£fll1-5»£J4, M*^rA2 t LTf4, R, 
G, B^D3J^fe(cM^LT3f@coCRTfc5V^^^ 0 e ^ /^ o 



(9) 

*/WS^Bi:Stt5*s, IS— Srax-R, G, B(D3J^fe 

y->3 0fcfea^*5£^ofcfiI&jJ**> 
5 0 ItlCTLT, m8\Z7jk}^tzmi&<DX? U-^50 
Srttffli"4»-frtt. M)fe¥^Ti.2 £ LTf4, i: 
<D1J7 — CRTfc5VM4 1 7 — ^fi^^/^"Cl#J* 

*^yA2«rSta'C#6i:v^ofc3BI^3J«fcS. ^^x^ 

[0 0 8 7] (HJS#J4) *fcHJS0!|4 t LT, Xlktt 
2 t L # 7 -m^<D 5 7^ 

[0 0 8 8] 11191-, #7— ^^^ft** y— ^6 
0©««igS:*i-o 0 9Sr#fl8Lfcj9S&, 7^y— >6 

[0 0 8 9] y -^6 0i4, — *f^>JSP^S®6 

1, 6 2, ftbtfimSffiBK 6 2COPfltC % S4S6 1 
«*»feWK««**t*:aW*«Bl6 3, 3t#«flt6 4, 

20 s»i6 5, isle e, mmmmm e 7, h 

3*3j:t56 7(^W^*45Si*«aR.6 9 3iSS5«t$ix, 
#mfl!6 3*5«tT/6 7^W^f4^«K«JE^ppjpSH5o 

7-7>f 6 8 S:tt5I fc3JS*ffc*4*»t?fc5o 
[0 0 9 0] SW*^^^^^{-f4ll4^^Lfclx—tF 

[0 0 9 1 ] :0±54«^^y^6 OfcftttS 

**tt4**jiRattiiJfi«2^^^ y->-2 o^i 

[0 0 9 2] #7 — 7 4>V9 6 8J47 h 7>< T^J-ifcA/ 
T*^D, #7— *^«:?T5fc«>MR, G, BCQ3Jjjlfe<£> 

«6 1, 6 2<^rBlt-*7 — 7 4^9— 6 8 SrKttfcWJ* 
Sr^LfctfS, 3WS«6 2^SBfr:»:*tfe«fi8'et>^* 

[0 0 9 3] :tiMi, l^— If— 
xi^^^^it^HS If— tr— -M4, Hic^LfcJ: 5 
t^*7 — 7 4;\<>9 6 S^KW^t^fTtt^rfilK^atEU 

-if— i^(4, l7^^ll^7-7^/l/?6 8WR 

tc^LfcH^m-s-, 2 7-r >g^G(c^j-)SL/c®ft{f 

3 7 >f V B (C B L7tW^{f-^ t ^ o fcHI^ 7 

7— ***Spniii*5o 

[0 0 9 4] *^iffl^^l 7 *7 — 7 

-f/U^ 6 SfDm^^ >Wn^n^t-t^t, *7 — 7>T^ 
^6 8^l7^>-^fcl9 0^«8raf4T/n^^5 0 flE 
oTl^— If— ^fflft3fe***^^^**e>38*feix5 ^ 
so — if— if— Af4, T/n SCR, G, B KLSfrJCfc Lfc®^ 
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IfSfc9©tS»ISfi, (T/n) /mt/j:^ -t<© 
^l^-f-ICR, G, B<7>3 fe<7>*7-7^^^— t-*f 

finite, 3 T/n ifc 19. £<b(- lB*^9CD7feS 
«Wt, (3 T/n) /mt/iSfc*. U-if-O^P 

Clefts, 

[0095] u— if-AJlUJtjfeJEat^s/^y A ^ 
^SHJ-fsftS u— !f— If— 3D7-7-f/^-6 8 

[0 0 9 6] |gl 1 Old, u— i^-t*— ^©jfeX^lRji:, 

7^/u^£OE?ij^(p]$-a:^$:-B:fc^^ y 7 0 

WMSH^*-r o II 9 tcjjvf-* * V— >-6 0<O*ff/&B^f 

5, **SPJO^^!J-y7 0ll ffi52fi(Z>^ / y-V6 

0 <757J 7 -7 6 8(Dftt>'9ic£M®.M^<Vjj\Z)b 

1 £*1-5 0 

[0 0 9 7] icoi§-g\ &7F.mfa(0 1 yu— AJWUflS: 
T, #7 — y^jv? 7 1 tOO^-T^^^n*, l/— if— 
<Ot£^7/ yflrm* (#7 — 7 1 CO 1 7^f >- 

fc, l»*iSfc0©:feSJSJWtt, (T/n) /mt4 

if— f— A05^P|JcoV>Tf4, lpjigSS- 
R, G, BOMMt5r§l!)fx.5Mi4^5. 
[0 0 9 8] ^\ ±i$Lfc;*.^ y-V6 0, 7 0T*f4 

if >f * tftidEg $ ftfc # v - 7 -f Srfli l ^ "C *> 
[0 0 9 9] 7.^ y-y6 0, 7 0 (4. liiS^J 1 

[0 10 0] (X1KM5) HJS^J3T-f4, Bg^ttiUic* 
7-7^/i^-£ffl^7t, RGBffi^fiJ(cJ;-5^7- 
t/f7^7^77^ y-V©S3f:^Sr^L,fc 0 

[0101] mil £flMtt£tttto*7j*X-?-a>0rBBI 



(10) 

Sr^-fo mi i&&f&vt£tfbx* v—^i 2 o©s* 

[0 10 2] i<757.;? y — VI 2 Oil, ttfa®l$i&fttz 

— 1 2 3 . 1 2 4lciotM$H5. i 

BJigfc 1 2 3, 1 2 4 RSJ4, 1 2 9, 1 3 3, 1 

[0103] mwmwii 2 3 iiS&liJi 1 2 9tiaot 

HSf^ftTV^gte, S«l 2 3«*»&*9 — 7>f^^ 
-12 5, WUtl 2 6, ftWUtl 2 7, *>.fctfK** 

10 sa^pii 1 2 8 zm-TZo Bmm 129 1 ftgtJi 1 3 

iSBJ#mMl 3 0, ->T>-fe*^i^B B S Ji 13 1, *5<£ 

ifmwmmmi 3 2 sr^r-*-*. %mm 133 tusum 1 
3 7 tiix-oxmiftztixb^mte. ifein 33^^ 

e>SW3l*)K 1 3 4 , vify^feiS^sil 3 5, 

jsxvmmmmMi 3 6£*rr5o »»ii3 7ts« 

1 2 4 £lw£oT&»£*l/t<^£Sf4, »iil3 7ffll 
J&»P>8IJWMOSIl 3 8, 31 p —&MWi-&WL&M 1 3 
9, Joitf^#*iSl 4 0£}M-5» 
20 [0104] jg^Jf 131, 135, 139 14, -tft-?? 

ti,7*7. h*7- h^— KT"fc9, /f;!7^r — 9 — ^ K 

ffofsgl 3 1 4 3 £O^ H l7> : f-&tf->7'Vfe*^l4S0^S 
S12 3M1 2 4(-¥ : fTA^o*aDtL-ri2[S]LT^Sfc 

a^xu'^T^feaj^ttawssi 2 3^1 2 4 

30 13 5 (4*t»KficD7t, hfry. hj^feJl 1 3 9 J4, 

#(0^*c07t<OSii*5r a > Fn-^t5 r. t /JS-C't 
5, ltlf>3ftO«iil3 1 s 1 3 5, 1 3 9£fiM 
1- -5 w i J; o T 7 /v* 9 t * 5 . 

[0 10 5] — 7^H- 1 2 5f4, R (*) G 

(«) b (#) <D3m&KMfcirz>y ■< frpfr^y-y* 

[0 10 6] Sffiiitll 2 8«*if^^^t-^o 
Ti3 5, <S-*^;V-*-/H 4 2, 1 4 3, 1 4 4T*3 
Hflil 3,0, 1 3 4, 1 3 8 tSiStlTl^. 
40 [0 10 7] Sfc, Iie«13 2 > 13 6, 140 

itn-gnx-mmz tins <o wmz tfto-cvs. 3S?^«® 

II 1 2 6 1 4 0 t (Clt4, 1 4 1 7)5 

2 , 1 3 6, 1 4 0 ^n-^tLiiSf^®!!? 126i (Dm 
[0 10 8] y— vi 2 0*sffi?iJfc« 

[0109] :®i otemm&m-rzT-? y— vi 2 0 

50 £*Jtt5£#tt*JS3tt**W3 £ra«T*>*. 
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So 

[0 110] £fc, crx-fi^^ h** hSfSSrffiV^ 

£-£#5*0CBtJf (f£sl^m#$ 7-) -*\ 10 
$fiX\>^XhSi^\ 

[0111] mmm & ) mmm 6 -m, mmm stw\ 
[0112] B-i 2 izmmmmzwimmm* commm 

Sr^-fo li2!:#iLWif)X^P-yi50©S* 

[0 113] rco^.^ y-yi50ll *|-friB13:£;ix*: 
— >$<nmW&ffi. 1 5 5, 1 5 6 tCioT^fiK^tt-S. jS 
15 5, 1 5 6 W J4, fc&SStJi 161, 166 lC«t 

[0114] gBjs^i 5 5 tmmmi 6 1 tiaot 

2fe«f£axTv^g(4, S«l 5 5tt#>e>aHWtRl 5 
7 , Tt^mil 15 8, fttt^i$£kWn# 57-159, 

&zvmmmnmi & o srff-rs. ««« 1 e 1 tmm 
mi 6 6 t\z£oxm&ztix\<^zmi*. mmm 1 6 1 
mt>* bmmmmm 1 6 2 , 1 6 3 , i«^« b b b 30 

lt*5 7-l 6 4. *5it>*iS?ga»®lif 1 6 5 ^^-f 
5= »I1 1 6 6 tagg 1 5 6 t ia-5T«jt$tlT 

^5*14, leitii 6 6iMfrbmwmnmi 6 7, *t 
fljn 6 8, #***foii8Stt*M7-i 6 9, *sz.x*m 

[0115] ytmmn i 5 8 fc(4, n = o. 

i : H£fflV\ 5t^«^l 6 3{d«\ A 2 = 1 . 3 M m 
l:mt5^K^t77"^o, #|x.t4*a-S i x G 
ei- x : H£fflV\ ft>»«BSl 6 8 fCI4, A 3=1. 5 40 
Mm(C*f^-t-5/'<^K¥-t2/7 s Sr^o, Fllx.fi a -G 
e : Hfcffll^S., 

[0 116] ^±Wi5(C, *jx^*b©*a»«R 1 5 
8 , 1 6 3, 1 6 811, 11, X 2 , A3 CiSC 
igj££f$ocOT\ U. A 2. A 3 W&S U— if — X^ 

[0 1 17] Sfc, jS a B B f!Sfl£5 7-1 5 9, 1 6 4. 
1 6 9(4, iffofs (5 CB : M##ffl#r5£n e = 1. 7, 

l>75'^LA0208 :fljf$n=l. 5) i ODjg-g-ife) so 



.20 

Kfc2*i«gi6>e>i — 1f— ***rlMtU 2 ftjfcTgPte J: 

[0118] «lRt*S7-l 5 9 T-14, «E#!IPP*P 
H#I4, tt££?f±391X£ 1 5 5, 1 5 6 (C JFfTfcEyiJ 

TI2it2 ic^fi: 5 (CTteSo 

[0 119] 

[ftl] 

[0 12 0] fifot, ttJfeffltfcffi^ffllirOBB^JaW* 

frvrv^i:, gWTt^lEKfcJtSDfcS* (A = 4x n • 
d) cDTt^il^Wl-S^i-S. ::ttt, ffiAlK&tfflfi 

T^JJH -tn^HWff ^lOOnmiU n • d J4 1 6 
OnmttS, t£oT, 6 4 0 n m<E>3fc£jS^a<jU:K& 

[0 12 1] «±TODB#(4, « B B B ^^S^*« 

1 5 5, 1 5 6l£#LT£^Ji/JS9, ffi^Bft©0^3^^tiL 
3£j»;iSi&C•5B#r*f4 :. n 0 = 1 . 5 t ft V mSkEgk M 

[0122] mm^. wokmrnrntm y-ie 4-C14, 

WiikmkmftT-lfebcDn • d f4 1 3 5 nmt'fcO, i&ft 

*S5 4 0nm©3tSr»WW»CS*ti-5o 5 5 

-1 6 9X14, ?S B B B lj«tS^iFMtron • dlllOOn 
mffc!!, o 0 nm©3tS:)lS?Wt-RSt-f5o 

[0 12 31 Sfc, SSWWIJH 1 5 7 , 1 6 2. 1 6 7 

r xmmmwm i6o, i65, 170 yxf^uxmw. $ 

*fr*J9«f«ffi:i:4o-CV^S. iSBJ^WHl 7 0 t^BJ 
VtRl 5 7tM > SE«E«j»l 7 i*sfi?itt$^5 B r 
©i 5 4*JeHcJ:o-C, gll*ili 5 7 i: l 6 o, l 

62H 6 5, 1 6 7il70i W-tH^^WffifC^lJ 

[0124] :oi5i:, y— 5 otf&Mzm 
«(-^«5r«FOTt#llK^ia LTV ^ r t *s**JfiW© 
[0 12 5] r©J: 5 ft«3t«r£"-r*;** U-vi 5 0 

ic&if ft temmimmm 4 1 mux &z> 0 
mx\±, w2&%-mzitmnm<Dffim^fczx$iMx 

1, A 2, A 3©*#ji^-7t 1 5 1 , 1 5 2, 1 5 3iS 
5 4l4Ii^fJ$tl5ri:^< v 1 o©^ri:(C#, 
7;v*7-**t5, ^oT, ZfritoXftW&tDmTFtf 
[0 12 61 ffi B B B M*ft:5 7 — SrfflV^ciDife 
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[0 12 7] (Hlfi«7) £21 

tfeftf 6 1 f^tsc:, ffijutigsrj^ i mm^&M^wn 
mt stbuph-s. an maiJi*jftt«po«5%3irT-©wf 

ffiH£*U §141:, ^©EffiH^I",, Hi 3*54 
tfBl 4£#fSL*^ib, x^!)-yi8 0©S*M 

[0 12 8] reD** y-vi 8 0(4, Stl^EKSixfc 
-*f-©S9iStg 1 8 5 , 1 8 6iZX^XM^n^o & 

mm®. 1 8 5, 1 8 6 ma. &mm 194. 2011a 

oT3o<DJIfC#fiJ£tl5„ 

[0 12 9] igBJ!g«l 8 5tmmSl 9 4ii:iot 

*»*tLTv^iii, sfii 8 smfrbi&mmwmi 8 
8 , igfts 18 9. ±mm.m 190, senam* 1 9 

1. MSW^^fy^^tBll 9 2 (3^7^ 
^ H'-y^XW-i^im^fm : P • n J4#t> 6 5 0 n m) , *34 
IfiSWSfltJKl 9 3^^--T5„ m&mi 9 2T11 «JE 

*nwo#tif4, m^^tmmmm 1 8 5 , 1 8 e icat 

^tti L*<D ? 6 5 0 nm(D7t^H*ft5o — flff 
WratKlite, SEft^-f^aWSK 1 8 5. 1 8 6tC*tL 

[0130] mmm 1 9 4 ^§12 0 1 iiaot* 
«p**tT^5«tt % iin 9 4Wfrbmmmwfci 9 

5, feftffl 9 6, XWtltl 9 7. 3S0J««M1 9 
8, iMlt3^fy?^i|19 9 (a^flly 
? f S^XSpi&JBWSP ; p • n f4!t>5 5 0 n m) . 454 

tfSwawB^ o o srsr-ra. 

[0131] *fefcf:g2 0 1 1 8 6 <b(c4oT 

o 2 , lean 2 0 4, &wut 203. mwmw& 2 0 

? fyfX^IP : P • n(4, 364 4 0 n m) , 43 
«ttfSW»«»2 0 7 ^^ri-6„ 

[0132] ■^jl^Wftagaffl? 1 9 0, 1 9 7, 2 0 
3ti, RSi=l. 3/imtc^i-5^<vK=¥-y2/7'Sr 
Rfo, fcixlf a - S i X G e i- x : HT*fe5„ riT*, 

mwmmm 1 8 8 , 195, 20 2 su^gi^ssi 1 9 

3, 2 0 0, 2 0 7li^§i5T^$tLT*3>9^®'fii:7 l t C 

oti^s. anwuti 8 8 £391tVttflg2 0 7 £©IW 

£»C«El 8 7^iD$^5„ 
[0 13 3] g?ltiil 9 1, 1 9 8, 2 0 5 

ttlli 4 {^-f-J: 5 {c 1 o©^jc^jc&-f -5?^ 

#IT*(4 2 0 0 umX 2 0 0 u mtDJEXW-k Ufc) 
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-y-yf&tlX^Zo JIEWR19 0, 197 

4541/2 0 3(4, -0©|&3!f*t £tC*tLT+#(C/h£ 

0, 1 9 74340*2 0 3(4, 5 0 *t m X 5 0 // mXfo 

[0134] fit±© 4 0 jfcflMt-C. ^^m*^«ffi(4 
A*bfcl8 1, 1 8 2, 1 8 3(c4oTffiiZl(C|gt!)§n 

[0 13 5] r<7?4 9(C, ^^y-Vl 8 0M5i]Cl 

^^LfcSK^SSrlKBL, S.o-oro,^*(C*)-LT 

[0136] r©4 5^«itS:*1-5^^ y-Vl 8 0 
(c&tt£g#lft*J5iUSf43lffi$l 4 SSitfUJfefll 5 b&fik 

x3bz 0 xmrnrnxte. wz&^it 1 8 1 , 1 8 2 , 1 
8 3it%.mw.tig<n&mzjfctxAM£ti. 

^iLKUm-tZo SE^ttiLftl 8 4(4E^f'J^tv5r 

20 *^y 7^« B H B ©ai(a5iDftfifei-J;57^*7- 
^or, ^ioisbxmm&nm^^mt^ 

[0 13 7] £/c, r rT-f4= yyT.y- y y9WL&<F>l>'( 
7/vf s/ ^(c 4 5 jltR^t* 4 ot^©fecSM$?: 

v\ 

[0 13 8] 

So 

[0 13 9] y — VcoigilJfeSrfflVfclii^* 

^i: 1411* 9, («7t*T*5 4t/g^7t) ©KMSr 

40 SS^6TT*fc, fc-5V^4*^®(C^93.BSBJ/4 s AWLTt =■ 

[0 14 0] £fc, *i§?q©iii«MS^»4, ffia^W 

[0 14 1] *383U -CB\ ittfe©«b**sffi*L, iSJfe 

50 &^mszm:&-tz> ^tfr°im^tez* 
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[i2] *&m<D£Mmi <D®&m7F$iW.ox* y-v 
in 3 1 *%m<Dnmm i ^®^*^g<o^^ssr 

Ift BJ-f -5 fc (D H T- h -5 o 

[ins] *mw<Dmmm2<Dm&m7Fmw:<n*? y— v 

[11 7] Tk^fbT^U^r^v-y =>V (a - S i : H) 

[0 9] *isw<DiiJifij4(D*7— w&^Sfi-e, u- 

—If- tf- AO^S^IpJ t ft 7 — 7 4 iV9 — <D&,m%fa 

[010] *&w<Dmffim4<D$7-mfem7F;mn-e. 

U— if- tr- AcDit^fa t * 5 - 7 w — <omW5 
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[0ii] **E©n*«5©Hfc*s*asit0>;*? y — 
[0i2] *i6W©*ife^J6w]Stfe*^gro^^ y- 
[013] *&m<Dmmm7<Dmi&m7FM(ox? y- 
[014] #ig0j!o nsfetfij 7 ©im*si©^ * y - 

[015] ft5fe©«a^*/w*JB^fc*EK*tl!H«* 
^gOJt;^->^7 i A0T*fo-5„ 
[016] ftsfeoiftft^/i'fcffl^fcWffiSJJtSMfc* 

I^-S-OfftB^] 
1 

3 SSJi/vX 

4 x?y— V 
7 

8 ffitfy-tH L-^t 
4 3 jfBJ!«*j!I 
4 4 % VttM 
4 5 g*tflt 
4 6 jfoH/l 
4 7 3^««fflt 

4 8 &mmM 



[0i ] 



[02] 




SSaUb* 8 




fS>iA56 7 



< 



45 44 
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3. 


1 





1 ^^ 8 167 ,riJ3t62 160 
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